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3. depmn
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1. BBEAEHUE

Me3oHHasi TeOpyu Gbia BAXKHHM (AKTOPOM B Pa3BUTHH (DUIMKH
3a nocaexure 15 ner. OmHUM U3 3aMedaTeNbHHIX ROCTHIKEHUH Teo-
puy ABASETCH NPeACKA3aHHE BO3MOWHOCTH CeHEPAUUH ME30HOB UpH
COyMapeHusX HyK/JeoHoB O6oJbmux sueprufl. IIpnm cpaBuutesibHo HU3-
KMX SHeprusx Momxer o0pa3oBaThCAd TOJABKO OAMH Me30H. [Ipu Gouee
BHICOKMX 2HEPrHAX CTaHOBUTCH BO3MONHHIM MHOMKECTBEHHOE MCIyCKa-
HHe ME30HOB.

B nmaHHo#l paboTe Aesaercs MONLITKA PAa3BUTHS rpy6oro TeOpeTH-

4eCKOro IpHUOAMKEHHs Mg pacyéra BuIXOAA SUEPHBIX CTOJKHOBE-
HH# TMpPH oyeHb O0JbUINX 3Heprusix. B uyactHocTH, paccmaTpusawTes
_ TakWe CTOJNKHOBEHUS [ABYX HYK/EOHOB, B De3y/abTaTe KOTOPHIX BO3-
HEKAET HECKOABKO T-Me30HOB **) M, BO3MOMKHO, HEKOTOpPOE YHCJAO
AHTHHYKJIEOHOB.
- Jlas aHanwsa npoueccos nopofHoro poma oOuiuHad Teopwus, pac-
CMATPMBAWOUIas OOPA3OBAHME M TIOTAOLIEHME W-ME30HOB Kak Majoe
BO3MYyLUEHYUE, COBEpIieHHO HeupumeduMa. B camom nene, us-3a 60xb-
IOr0 YUCAGHHOTO 3HAYEHUN HOCTOSHHON B3aNMONeHCTRUS BHICHIME NPU-
6Jiie U TPEBLILAIOT TPEJBIYIIUe W PSA [0CAeJ0BATENbHBIX . PU-~
OaMKeHnd pacxoauTcs. Mul noctapaeMcs HCC/IeNOBATH BO3MOMHOCTb
APyroro MeToAa, HCXOASILEr0 M3 COBEPIUEHHO HHBIX COOGpameHuH.
OcHoBHasi ujesl 3aKJ/04aeTcs B CleAyHleM.

[Ipyn cronkHOBeHMH JABYX HYKJEOHOB C O4YeHb GOJIBHION 3Hepruei
(m cHcTeMe I@HTPAa MHepPUHMH) WX 3HMeprHs BHE3aNHO BhAeAseTCH B

..*) Hacts 1 npeacraBaser nepeson crateu.d. Pepmu, onyGinkoBaHHOH B
Progress of Theoretical Physics 5, Ne 4 (1950), mocsauiéaaom 15-netuio Teo-
"pun HOkaBa; wacTb 1l — nepeBon ¢TaTbu TOro e aBropa B Physical Reviews
81, 683 (1951). o |
© - ¥¥) ABTOp MOJb3YETCH ‘MaJOYAAYHBIM, O MHEHHI) DeJAKIUH, TEPMUHOM
¢[THOHBI?. ‘ . v :
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1e60aboi spdexTHBHHH 06BHEM, OKpyKalouMil Hykaeous. HarasnHo
3TO fBJCHHME MOMHO NMpPEACTaBUTh cefe KaK COyAapeHHe, IIpH KOTOpOM
aBa HyKJ/eOHa, BMeCTe C OKPYyKallieHd UX w-Me30HHOH «060/104YKOMH»,
CTAJIKMBAKTCA APYr C APYrOM TaK, 4TO Bech 3IPPeKTHBHBIH OOGBEM
NPOCTPAHCTBA, 3aNOJHEHHHH HYK/JeOHAaMHM M OKDYKAIOWUM WX T-Me-
30HHBIM 1OJIeM, BHE3aNHO HACHILAeTC BecbMa O00JblIOH nopluuei
sueprud. Tak kKak B3anMoOJeHCTBME HYKJEOHOB C T-Me30HHHIM TOJieM
BEJHKO, Mbl MOXeM OXHAATb, YTO 3TA IHEPTUS COrJIACHO CTATHCTHYe-
CKHM 3aKOHaM OBICTPO’ pacnpele/UTCH MO Pa3/MYHLIM CTENEeHAM CBO-
60/bl, PUCYTCTRYIOIMM B JaHHOM oOb&Me. B TakoM cilydae MOXHO
CTATUCTUYECKH BHIUWCJHMTh BEPOATHOCTH O6GPA30BAHUS B STOM MaJjeHb-
KoM o6béMe ONpele/lEHHOrO 4KC/a T-Me30HOB C 3aJaHHbLIM pacnpene-
nenueM 3Hepruu. Hajee npeinonaraercs, 4To KOHUEHTPALMS IHEPIUU
6LICTPO TajaeT W YTO YaCTHUB, B KOTOpPble KOHBEPTHPYeT 3Heprud,
BBIJIETAIOT 110 BCEM HanpaBJeHHsSM.

MoOXHO HLyMmaTk, YTo NOAOOHAf KapTHHA, BePOSITHO, COOTBETCTBYeT
NeUCTBUTEIBHOCTH, Kak Npeje/bHbi cayuya#, oOpaTHLIHl Cayyalo Teo-
puu BO3MylmleHH#. Bmecre ¢ TeM, uCCAexOBaHHE TEOPHH, KOTO-
pasi OTKJIOHSIETCH OT HEM3BECTHOM MCTHHB B MPOTHBOMOJOXHYIO CTO-
poHy, Hexedu OCHYHAH TEOPUA, MOXKET OKa3aThC MOJE3HHLIM XOTs
6nl NOTOMY, 4YTO TakMM nyTéM HAeHCTBUTe/NBHAs KapTHHA sABJeHMH
MOXKeT OBITH 3AK/IOYEHa MEHXIy NBYMS H3BECTHHIMH TEOPETHYECKHUMH
npenenaMu. MOMHO HaJlesiTbCsl, 4YTO TEOPMs NpearaeMoro BHJA
OKaxeTcd JOCTATOYHO XODOINHMM NPHOAMXeHHeM K JAeHCTBUTENbHOCTH
B o6nacTu o4YeHb OOJIBIIMX SHEPTHH, KOrJd UWC/IO BO3MOXHHIX COCTOH-
HUil ¢ KaHHOH 3Hepruell BeJMKO, YTO pPe3KO MOBHIAeT BEPOATHOCTHb
YCTaHOBJIEHUS CTATHCTHYECKOIO DPaBHOBECHS.

CocrtosiHME, KOTOPOE MHl CYMTAEM CBOEro poJa CTATUCTHYECKMM
paBHOBecHeM, XapakTepusyercs cienyiomuM. [lpexne scero, momkiHbl
BHINOJIHATECSA 3aKOHbl COXPaHeHMs 3apsiia W uMmnyJabca. Janee, mom-
HO CUMTaTE, YTO B CTATHCTHYECKOM PABHOBECHH Y4YACTBYIOT TOJIBKO T€
COCTOsIHNSA, KOTOPHEe Hanboee GLICTPO JHOCTUTAKTCS CHCTEMOR, HCXOIS
H3 HavaJbHOro cocTtosivusg. Hanpumep, pasmanmonnsie npouecch ¢
ob6pasosauneM (OTOHOB, O6e3ycJ0OBHO, He YCHEWT Hauyatbcs. Ennu-
CTBEHHblE [EPEeXOJAbl, KOTOPhIE MOXHO CuuTaTh Haumbojee OHICTPHMH,
. CyTb nepexonsl, npeackaswBaemule Teopued lOkasa. [locnexoBatenn-
HOCTH TAaKHX TEPEeXOH0B, HAYMHAIOWAACA H3 HCXOJHOTO COCTOSAHHI,
B KOTOPOM NPHMCYTCTBYIOT [BA CTaJKMBAIOWMXCH HYKJAeOHa, MOMeT
NPUBECTH TOJbKO K OOPA30BAHHIO ONMpeNeNEHHOTO YUC/Aa 3apAKEHHBIX
HaAH HeHTPa/JbHBIX ™-ME30HOB H, TaKie MpeRNnoJOXHTeNbHo, K 06pa-
30BAHUIO Nap HYKJ/E€OHOB — aHTHHYKJ/eoHOB. Huxe oGcywiatores Tob-
KO TakMe mnpouecchl. [lomadepxnEM CyulecTBOBAHHE AOMOJHHTE/LHOIO
3aKOHa COXPAHEHHS DAa3HOCTH MeXAy YHMC/IOM HYK/IEOHOB M YHCJOM
aHTHHYKJ1EOHOB.

Ilpexnaraemas TeopHs MMeeT HEKOTOPOe CXOACTBO C TOUKOH 3pe-
Hust  Tahzenbepral, KOTOPHH ONMCHIBAET CTOJKHOBEHHE  MEXAY
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HYKJeOHaMM BBHICOKOH 3Heprumu, npeanojaras, 4Yro w-Me30HHAA
« KHIKOCTb» | OKPYXKAIOUIAS HYKJEOHH, NPHBOAMTCA B CBOEr0 pOIa
TypOy eHTHOE NBKMEeHHe IHepruelt yaapa. OH UCIONb3yeT KOTHYEeCTBEH-
HblE 32KOHBI TYPOYJ/IEHTHOCTH /s OUEHKH pacipeleeHus IHePruu Typ-
Oy MEeHTHOrO [BMIEHHS MENJly BUXPSMM pasiuydelx pasmepor. Typ-
Oy AEHTHOCTb TPEACTARASET HaYaJM0 TPHOIMHKEHUS K TEnJAOBOMY pas-
HOBECHIO KUIKOCTH., OHa ONMCHBAET 1ePEXOX IHEPrHH JBHMKEHHS BO
MHOTHE COCTOSIHMSE C BO3DPAcTalOUMMHU BOJHOBHIMH 4Yucaamu. C konau-
YeCTBEHHON TOYKM 3PEHHs], NpeasardeMas HAMK TeOpHUSl NPeACTABAfET
co6oii MONLITKY JA0BeCTH Touky 3peHus [aisenbepra no e& kpaiHux
CIeACTBHIl B OTHOWEHUHM BO3MOWHOCTH JAeHCTBUTEBHOIO AOCTUMEHM
COCTOSIHUSA CTATHCTHURCKOrO PaBHOBECHS.

MnoxecrBenioe oOpasoBanne Me30HOB OBLJIO TAKXKE MCCAELOBAHO
B uHTEpecHOM pabote Jiplonca, Onnenrefimepa u ByrtyiiceHa *. ABTopht
NOJYEPKUBAIOT BAXKHOCTH CHJLHOH CBfI3H, OXygaeModl B MCeBIOCKA-
JSIpHOI TEOPHM AJS MPOUECCOB BBICOKOH KPATHOCTH.

B mpepnaraeMoil TeopuM HMeeTCsd TOJABKO OIHH 11POM3BOJIBHBIH
napaMetp — 3ddexTHBHHE 00BEM &, B KOTOPHI# BHAEARETCH IHEPrUs
CTaJKHMBAIOIMIMXCH HYyKAeOHOB. Tak Kak w-Me30HHOE NoJe, OKpyXaio-
uiee HYKJEeOHbl, UMeeT NPOTAMERHOCTE MOPAKa ﬁ/;u', rje ¢ ecth Mac-
ca m-Me30Ha, MOXHO CUMTaTh, 4YTO M & HMeeT JuHeHdHble pPa3Mephl
Takoro e mnopsiika. o Tex nop, IOKa JOPEHUOBHIM COKpalUleHRAeM
MOXHO mpeHeOpeyb, B KavecTse & MOXKHO B3siTh IMap paauyca ﬁ/p.c.
Onnako, ec/H HyKJIeOHH (B CHCTeMe IeHTPa MHEpLMH) HAJ1eTalor
APYF Ha Apyra ¢ odyeHb O0/BIIOH 3Heprued, TO TOrAa OKpyWaloilee
X W-MEe30HHOE [I0JI€ HCIILITHIBAET JOPeHUOBO CatHe M 00bEM L
COOTBETCTBYIOUIMM 00pa3oM yMeHbIIdeTCs,

B cornacuu ¢ 3tumu coofpaxkeHunaMu 0o6BEM Q cuuraercs 3aBu-
CSIIMM OT SHEepruu:

2 Me? .
R=Q, 7 (l}
rie &, ects sdqexTHBHLE 06BHEM Ge3 nopennosa cxatus, W — noa-
Has SHeprus JABYX CTaJKUBAIOHIMXCS HYK/JEOHOB B CHCTEME UEHTpa

5

2 Me?
uhepuuyn, a M — macca HykJeoHa. MHokurteiab W eCTh ko3thdu-

UMeHT JopenuoBa cxartug. OO6BEM £, MOKHO B3dTh B BHAe uIapa
panuyca R:

4 .
90 = T TVR‘;. (2)
s HPeRnoJOKeHHH TEopHHU caeayer, 4tro, mnoJarast
ko -
R=-T=14.10-5 cu, 3)

MOXMHO PAacCYMTHIBATL NMOJYYHTH YAOBJETBOPHTENBHOE COrJacHe ¢ H3-
BECTHHIMH daKTamu.
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Taxo#t BbiGop 3pdexTHBHOrO 06DBEMA, XOTH H YIOBJETBOPHTENEH
10 NOPSAAKY BeJUYHHB, HO, OYEBHINHO, IIPOU3BOIAEH H. MOXeT OHTb
3aMeHEH JPYrMM AJAf YJyHIIEHHS COTNacHs C SKCHEPHUMEHTOM. YBeau-
yenue &) NOBHILAET BEPOSITHOCTh IIPOLECCOB -€ 06pasosauueu 6onb-
moro lmcna 4acTH .

CornacHo pa3suBaeMO#t TOuKe 3PEHMsl, NMOJHLHA TOEPEYHHK st
cOylapeHHs IBYX HYKJEOHOB OyJeT MOPsiika reoMeTpHYeCKOro cede-
_HHU$l T-Me30HHOro 06s1aka. B ukc/eHHBIX pacuéTax NOJHHIH nonepeyHrk
LPHHAMAeTCs HAMK PaBHBEIM IJOMAJAH Kpyra paiauyca R:

Spomn. == TR, | : - (4)

Ecau R B3arh cornacHo (3), TO TOTAA Gpogy, = 6-10—26 cu®. Has
BLIUKC/EHUS NONEePEYHOro CeyeHHsi Npouecca, B KOTOPOM, HanpuMep,
©00pasyloTcl TPH T-Me30Ha, NOJHOE ceuyeHue (4) crepyeT yMEHbUIATDH
Ha OTHOCHTE/NBHYH) BEPOATHOCTE 7TOrO, 4TO B pe3y/sTaTe CTOJKHO-
BeHHSl ABYX HYKJIEOHOB BO3HHKHET HMMEHHO TPH T-Me30Ha, a He Kakoe-
HHOYIb MHOE YMCJ/IO YaCTHI 3TOr0 WM APYyroro poJja.

BepodrHocTh nepexona B COCTOsIHMe JAAaHHOrO THMA nponopuuo-
Ha/abHAa KBaApaTy 3(@deKTUBHOrO MATPUYHOrO 3JeMeHTa W IJOTHOCTH
-COCTOSIHHH Ha elMHHYHbIA HHTEPBA/ SHEPruH (cTaTHcThyeckuit Bec). Hawe
HPEANOJIOKEHUE O CTATUCTHUECKOM PABHOBECHY 3aKJiI0UaeTCd B JoNylle-
HUM, YTO KBAJAPaT 3(PEeKTHBHOrO MATPHUYHOrQ 3JeMEHTa IPONOpPIHO-
Ha/jleH BEpOATHOCTH TOro, 4YTO BCE YACTHIB,” OTBeyalolide AaHHOMY
COCTOSIIHIO, OJHOBpPeMeHHO HaxoaaTcs B oO6bémMe L. Hanpuwmep,
B CJjydae Haad4Yus A NOJHOCTEI0 HE3aBUCHMBIX YaCTHL C MMNOY/Ib-
CAMM Py, Pyy .- -5 Ppy 9T BEPOSTHOCTb ecTh (2/V)", rme V ecth HOP-
MMpOBqubm”,omaéM. CratucTuveckufl BeC B JAHHOM chyyae paBeH

() aw Q0

rae Q (W) ectb 0OBEM HMIYJNBCHOTO HPOCTPAHCTBA, OTBEHAOULMi
110/1HOA 3Hepruu W. BeposiTHOCTH BO3HHUKHOBEHHS PaccMaTpPHUBAEMOTO
COCTOSIHHA IIPeANOiaraeTcsi HaMHM [POUOPUMOHAJILHOH NPOH3BEAEHHIO

S(n) _ ( Q )rz %) . , | (5)

8x3p3

Cyu(ecTByIoT, OAHAKO, YC/IOKHEHHsS, BOSHHMKAIOUIHE M3-3a TOIO,
YTO YaCTHU1bl He He3aBHCHMBHL.

a) B cucreMe IeHTpa MHepUMH HE3ABMCHMHIMH IePEMEHHHIMYU
SIBAAIOTCH KOODIMHATH M MMIYJABCH TOABKO 71— 1 wacruu u3 n. Ilo
aTo# npuumHe B (5) wnokaszartenp crenenn & Gymer n— 1, a He n.
Kpome Toro, npocrpanctso nmnyancos Q (W) 6yaer 3 (n—— 1)-mep-
HbIM, @ He 3n ~-MEPHbBIM.

6) Hekoropsie wu3 wacTay MOTYT OHITH TOWAECTBEHHEIME, 1 370
«JeLyeT yuecTh MpH BuuucaeHnu Q (W).
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8) Hekotopele M3 wactuu Moryr o06/azaTh CNHHOM, H B TaKOM
<aydae cllellyeT y4yecTb COOTBETCTBYIOULYIO KDATHOCTh COCTOSTHMHE.
r) CoxpaHenue MOMEHTa KOJIMYECTBA JABWXKEHHHT OrpaHKuYMBaAET
CTATHCTHUECKOE PABHOBECHE TOJABKO TAKHMH COCTOSHMSMHM, MOMEHT
KOTOPHLIX paBeH MOMEHTY IABYX CTaJKHBAIOLIHXCSl HYK/eOHOB.. Bo Bcex

pacCcMarpuBaeMbplXx CJaydanax K HYKJ/ICOHOB MHOro MeEHbIIe, 4YeM pa-

JIHYC ﬁ/"p.c cdepnl B3auMOJeHCTBHA. B COOTBETCTBMM ¢ 3THM HMeeT
CMBIC/ PacCMATPHBATH CTOJKHOBEHMS C PAa3/JMYHHIMM 3HAUEHUSIMH [pH-
uebHOrO paccTosHus U (b paBHO PacCTOSHMIO MeXAy ABYMS MPAMBIMH,
110 KOTODHIM ABMKYTCS HYKJ/eOHH O coydapenus). B exmnunax A
MOMEHT KOJ/MYecTBa JiBHkenud ectb [ = b/K. [lonepeunoe ceuenmne mus
CTO/JKHOBEHMS ¢ NpHIEJLHLIM HapaMeTpoM Meway b u &4 db ecr
dnbdb = 2wX2ldl. CronkHOBeHHS C Pa3NMUYHLIMH IPHIEJbHHIMH NApPa-
METPAMH CJejlyeT paccMaTpUBATh PaslesbHO, H JUIS KaXAOro I HYMXHO
BLIUAC/ISATE BEPOSATHOCTH DPAa3JUYHBLX BO3MOMHBIX fipoueccoB, llone-
pevyHoe cedeHMe AAg 1Ipoiiecca JNAHHOTO BWAA NOJAYYaeTcs CyMMHPO-
BAHKEM 110 BceM - [.

Haiineno, 4ro B GOJBIUMHCTBE C/ydyaeB pe3y bTaThl, IQJy4eHHhle
TAKUM IyTEM, OTJMYAIOTCH HE3HAYMTE/BHbIM YHC/AEHHBIM MHOXHUTE/eM
QT pesy.JbTaToB, NOJYYAIONIHXCH LPH lIpeHeOpekeHHH COXpaHeHHeM
MOMEHTA KOJIMYECTBA ABMKEHMS.

Ilna oOneryeHus pacu8roB COXpaHeHHe MOMeHTa, KAK NPABUIO,
He YUMTHBAeTCs. B THNHYHRIX CaAydYasix, OJHAKO, HAlOTCs [10IPAaBKH
Hid COXpaHeHMe MOMEHTa KOJHYeCTBa JABHKEHUS.

2. [IPUMEP. OBPA30OBAHME -ME30OHOB I1PU CTOJIKHOBEHWH
HYKJIEOOB MAJIOW 3EPTHUUA

B xadecrse 11epBOro fpuMepa paccMOTPHUM NpOCcTeduué caydad —--
00pa3oBaHie ®-ME30HOB 1IPH CTOJKHOBEHHH IBYX HYKJEOHOB C 3Hep-
rued, GAU3KOH K nopory oOpazoBaHud w-Me3oHa. ClelyeT OTMETHTL,
JT0 B OTOM Ciydde CTATHCTHYECKOEe INPUOAMKEHHE MOMKET oxasarhm
OWHOOYHHIM M3-38 MaJOM BEJUYMHH SHEPTUM H, COOTBETCTBEHHO,
MAJOrO uMucja BO3MOMHHLX cocTostHMM, JlAs Hayala Ml ynpocium
saflady W He OyjgeM oOpauiaTh BHUMAHMS HA CHHH WM Pa3/uuHble RO3-
MOMHEIE 3apsiibl HYKJEOHOB H T-Me30HOB. PaccMoTpuM mpouece
3 CHcTeMe ueHTpa ukepumu. [lycrs 72 Oyzer kuHerHueckoi sHeprued
KAWIOr0 M3 CTAJKHMBAIOUIMXCH HYKJAEOHOB. T-ME30H MOmeT OHThE HCiiy-
uted upyu T > upe®. MH NpeAnoJoxuM, 4YTO 3TO HEPABEHCTBO BhIIOJI-

. HETCsL, HO 6yl[€M CYMTATE, YTO KHHEeTHHeCcKad 2Heprug HaCTOALKO
O0/aM3Kka K 1OPOry, YTO B pe3y/apTaTe peaxkuH¥ MOryT BOBHPIKHyH
TOJBKO HepeJATUBUCTCKHE HYKJCOHH H T-Me30H,

CoxpaHeHue 3HepIUH NPUBOJAUT TOJIBKO K ABYM BHIAaM BO3MOXHHIX
COCTOSIHME: COCTOSHMS (u), B KOTOPHX HPOMCXOAMT ynpyroe pacces-
H¥e IBYX HYKJEOHOB Ge3 0Opa30BaHUs T-Me30HA, W cocrosivus (6),
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‘B KOTOpHX 00pasyercs T-Me30H M 10C/e Peakuuy HPUCYTCTBYIOT TpU
YACTHLEL.

CraTucTuueckuél Bec cocTosnuil (@) noayuaercs caelylomuM obpa-
3oM. Tak KaK MMIYJBCH HYK/ICOHOB DaBHAl MO BeJWUYMHE U AHTHDA-
palie/bHE, [POCTPAHCTBO HMMMyAscoB GyneT TPEXMepHhM U B ¢op-
wyae (5) caexyer nosowute n==1. Ilpupeséunas macca B Hawew
caydae ectb M[2, umnyasc p= VMT u o6néum (pa3OBoro mapa
Q (7)) =4xp?/3, B cooTercTBUM C ueM, cornacho (D), MB TPUXOAUM
K OOBLIMHOMY BLIDAWEHHIO AJd CTATHCTHYECKOrO Beca:

QM o .
Sy=—"—VT. (6)

S, ClelyeT CPaBHUTL CO CTATHCTHYECKUM BecoM Sz cocrosinuit (6),
B KOTOPHIX NMPHUCYTCTBYIOT TPM YaCTHUBI: JBA HYK/JEOHa M T-Me30H.
Tak kak B 3TOM cJayyae M3 TPEX YACTHIL He3aBUCHMHl TOJBKO JBE
(coxpanenne umnyaeca), B (5) caenyer nonaokutk n=2. CoxpaHeHue
UMY IbCA CJeAyeT yueCTh M NPH BHUYMCICHMM O6BEMa MMILYJBCHOrO

_ . : 1
npocrpanctea. IlycTb p ectb UMIYJIBC T-Me30HA M nyerh ——-pog

OyAyT MMIyJbCHl HYKJ1eOHOB. B Takom cayuae KMHETHUECKAs IHePTHs

(2& 4M)p3+M‘l” (7)

‘rIe T1:T-—pc~ eCTb KMHETMYeCKadw DHEeprus, OcTalouascs [ocje
o6pasoBanud w-Me3oHa. Popmyna (7) onuchiaer WecTHMEPHHIH 31JHI1-
COMA B MMITYJECHOM (IPOCTPAHCTBE BEKTOPOB p H g. OO6bEM 3TOrO
3/17H1CONTA

W/ AMZ% Vs,
Q=3 oM +p ) T (®)

MHOWHTENb =%;3! A5 1ecTUMEpPHOro 1apa ecTh aHAJIOr MHOXKH-
tens 4w/3 aax TpExmeproro :mapa. [loacrasass Qy 8 (5), umeenm:

Q2 M2 N QM

16n8A6 2M+u> =5 V2 msge’ ®)
rie Mbl NPOW3BE/H YUPOLLEHHe, YYHTHIBASA, 4T0 <& M. BepositHocTH
cobmtuit (a¢) u (b) nponopumonaiennl S, u S;. Tak xak S; odens

Mano, B Ka4eCTBe BEPOATHOCTH OOPA30BAHHS T-ME30HA MOXHO B3STDH
SalSy:

33:

Sy o Qur  (T—pe? _ Qu(T —pe?)2 | (10)
S2 8y 2xh8 YT  8y2aksc
Mbl 3aMeHMN¥M B 3wamenarene T Ha pc?, Tak Kkak B Hamem cayuae
KHHETHYeCKasl SHepTHs JHIIbL HE3HAYHTENbHO NPEBHIAET NOPOr peak-
uuH. JIopeHIOBLIM cOKpanleHHeM OODbEMa B 3TOM Ciydae MOXKHO Iipe-
HeGpeus ¥ B KauectBe @ MOXHO B3sTh Ry no dopmyaam (2) u (3).

OKOHYaTeIbHO
33 . 1 _T_ 2 .
=575 (G ~1> . (in
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IlonepeyHoe ceyenue A5 0OpPa30BAHMS T-ME30HA eCTh 1IPOM3Be-
JeHHe TOJHoro cevenust (4) u BepostHoctd (11). Hanpumep, mpu
60MOapAYpOBKe TNOKOSLIMXCA HYKJ/JIEOHOB HYKJEOHAMH C SHepruei
345 Mss (nanGokuiasi 3Heprus nporToHos B Bepkiu), T =165 Mas,
B cucreMe ueHTpa HHepumd. C apyroit croponn, pe® =140 Msg
¥ BepOSTHOCTE 06pa30BaHUs R-Me30Ha S;/S, = 0,0038. Taxum o6pazowm,
IIpH  AaHHOH 3Hepran GoMGapanposku 0,4 NpOLEHTa HYKJEOHHHIX
CTOJIKHOBEHMH NO/MKHB TPHUBOJAUTE K OOPA30BAHMIO T-ME30HA,

bonee mnoapoGHWi aHajiu3 IOKAa3blBaeT, UTO MOpPH CTOJKHOBEHHH
JIBYX IDOTOHOB BEPOSITHOCTH OGPAa30BAHHS I10JIOWHUTEILHOIO T-MEe30HA
B aBa pasa npepwiuaer (11) u cocrasaser 0,0076. B camom nene,
11PH OGPA30BAHUHU 110JIOWHUTEIbHOIO T-ME30HA B KOHEYHOM COCTOSIHMM
OCTAIOTCST HPOTOH M HEHTPOH, a CTATHCTHYECKMH BeC ITHX 4aACTHLL,
BCJIEICTBHE MX HETOMIECTREMHOCTH, B jaBa pasa (oJklle CTaTHCTHYE-
CKOrO Beca ABYX IPOTOHOB. AHA/JIOMHMYMHO, BEPOATHOCTE OGpasoRa-
HUS 10J0WKUTE/EHOIO T-ME30HA TIPH CTOJAKHOBEHUH NIPOTOHA C HeHTPO-
HOM B JBa pasa Mekkmie, uyem (11) n coctasaser 0,0019, xak u
BEepPOATHOCTL 0OpPA30BAHMA OTPH LaTENLHOIO T-Me30Ha B ITUX e
yCA0BHSAX.

Jisis mpHMepa paccMOoTpuM o6cTpea yrilepoja IIPOTOHAMHU C 3Hepruei
345 Mas. B 31oM cayyae CTONKHOBEHHS HaJeTalollero MpoToHa ¢ siaep-
HEIMHM NIDOTOHAMH M HEHTPOHAMM PaBHOBepOATHH. CTano 6hiTh, BEPOST-
1OCTh  06pa3osaHusl IOJIOKUTENRHOIO T-Me30oHa ecTh  0,0076/2 4
-+0,0019,2=0,0048, a BepOATHOCTL OOPAIOBAHUS OTPULATEALHOIO T-Me-
30Ha cocrariser scero 0,0019/2 = 0,001. fxepHoe ce4enne yriepona
PABHO, HPUMEPHO, 3-10~% ¢y u, yMHONKHB ETO HA BEPOATHOCTH 1POLEC-
€OB, Mbl 10yunm cedenne 1,410~ cu? 145 06pa3oBanus 11010KHTENE-
HBIX ®-Me30HOB U 310~ cu*—nas OTpULATEbHEX, Y4NUTHBAA Kpai-
HIOK rpyboCTh PAcyéToB, cJelyeT INPU3HATE, YTO NOJAyYeHHHE BejH-
UKMHBL HaXOMUATCH B HEOKHMIAHHO XODOUIEM COTAaCHH ¢  OIBITHHIMH
saHHeME, Jlo ¢cUX nmop MM He YyuMThIBaJaW COXPAaHeHHST MOMeHTa KOJIHM-
yecTBa ABUKeHus. [Tocae 06pa3soBanHus T-Me30HA 3Heprust TPEX 4aACTHIL
T-Me30Ha M JABYX ~HYK/AEQHOB) MaJa M OHW OyAyT HAXOAMTHCH
B $-COCTOSIHUM.

CnesoBatekHo, JJsi npolecca OyAYT MIrpaTh CyHIECTBEHHYIO POJb
HAaYaJbHBle COCTOSIHASL TOJBKO C HYJEBBIM MOMEHTOM, MU KOTOPHIX
Hauboabllee cedewue eCTh TAZ, 4TO TrOpasA0 MeHelle, deM (4).
Onnako B NaHHOM cJ/ydae yIe bHHA BeC YNPYroro paccesHus o
CPaBHeHHIO ¢ reHepalHeil w-Me30HOB Takwke MeHbuie, GO pacceHusa-
I0TC  YaCTHIB TOJAbKO C 1iyJEBHLIM MOMEHTOM.

BolynceHus nokasuBalT, 4To 06a 3TH 3dpdeKTa 110YTH NOraluawT
Apyr Apyra, B Yu&T COXpaHEeHMS MOMEHTA H3MEHseT [10/AY4YEHHHE
paHee nonepeyndku 06pa3oBaHHsl T-Me30HOB Ha MHOWHTenb 2/3. Boaee
3HAYMTE/IBHO MeHsieTCs yrjioBO€ pacnpeieienne nyxnaeonos. [lpene-
Operas coxpaHeHMeM MOMEHTa, CJelyeT OXHIATb, 4YTO0 B CHCTeMe
HEHTPA MHEPIMH paccefinMe HYKJEOHOB OYyleT cdepuHyecKkN CHMMe-
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TPUMUHHM. B ciyuyae ke COXpaHeHHT MOMEHTa, MOMEPEeYHHK CeYeHHs
ynpyroro paccesiHWs Ha eJHHHILY TeJAeCHOrO0 yri/a OKas3hBAeTCHd YKe
He TNOCTOfHHBIM, a MeHsieTcd, npumepHo, kak 1/sinf, rae 9 ects
yron paccesHHss B CUCTeMe [IEHTPAa HHEpIHH.

3. @OPMYJIbl N7 CTATUCTUHECKHX BECOB

[TpuBen&mM cranpaprTHele (POPMYyabl NS CTATHCTHUECKHX BecoR S
- AAS pAna NMPOCTHIX CAY4aes.

Paccmorpum npexze Bcero cay4ait o6pa3oBaHHsi 7 4YacTHIL € Mac-
CaMH M, Mg,..., M,. [IpeneGperas CIMHOM ¥ COXPaHEHHEM HMIy/ibCa
M CYMTasi YaCTUIH CTATUCTHYECKH HE3aBHCHMbIMH, NMOJYUMM s S ase
GOpMy B, OTBeyalollMe KJACCHYECKOMY M KpaliHe PensiTMBUCTCKOMY
CayyasiM:

3n
_ (mma. . omp)*Pon T2
S, = ]23n/2“3n/2”ﬁ$n Bn_ AY (KJIaCC.), (12)
F—1)!
Qn WSn——I o
Sp= T 3 —1)1 (xp. pea.). (13)

B (12) T ectp o6uiast KHHETHYECKAsl SHEPTHS 1 YACTHIL, a B (13) w
ecTh Mx o0Wlas KHHETHYeCckasd SHeprusl IIOC 9Heprus nokos. Jlerko
NOAYYHTh S M AN TOrO cjyyas, KOraa § 4acTHi (OOHIYHO HYK/IEOHH }
ABASAIOTCS KJIACCHYECKMMH, a n 4acTHU (OOLIYHO T-Me30HH)—KpaliHe
penaruBucTcKUMU, [IpeHeGperas ONATb COMHOM, CTATHCTHYECKOH 3aBH-
CHMOCTRI) M COXPAaHEHHEM HMIY/JIhCa M CYHTAs, YTO BCE KJACCHbe-
CKHE YacTHLB HMelT HYK/COHHYI Maccy M, Haxonum:

»3‘5_ + 22
M2onts W — sM.
S(s,n)= (W = sMc?) (14}
22 2n+2ﬁ3s+3n 3n <3rz—{—~——1>
MU, 4TO TO Ke CaMoe,
3s .,
SR <sz/ (\V—sMc2)>3”+ 3
2 2 2f3
S(s, m)= M-8 he . (15)
; 3 1
2‘2ﬂ2+3ﬁ2+1_~+ (Bn —1)

Hcnons3ys (15), MowHO mnoayuHts cymmy S(s,n) no sceMm 503~
moxHpiM 1. Ecau cpenmee 3wadenuwe n > 1, To Toraa

3s oS -

o M2 9 2 T Qs (W — sMc?)
Y S(sm)=— 53~ — ‘ exp( S ) (16
n== 0 o . > -~ /
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Yncaenune snavenus (15) u (16), npunnmas aas 2 (1), (2)
u (3), cyrs:

3n 4 _Sf,— —1

i< w~s )
2 > 1/3
Mc2S (s, n) _ 6,31 <98 8\

@’ (3n+’—--1) ’ (17)

Mc? E S(s, n) > % (98 8) exp <6,31%_1%i>: (18)

n =0

rie
w = W/Mc, (19}

W mpexnoJaaraercs, 4ro p/M=0,15.

B npuBemgnHelx Qopmysax Mel npeHebperajd COXpaHeHHEM
MMIyJbca. PaBeHCTBO HY/IO MOAHOrO UMMy/LCA NErKO ydecTh HPHOIH-
wEHHO. [IpHOAMAEHHE COCTOHT B TOM, YTO MK CUHATAeM Maccy T-Me-
30H2 HHYTOXHO MAaJOH MO CpaBHEHHIO ¢ Maccodl HykjaeoHa. B takom
cly4ae HMINYJIbC HYKJeoHOB OyaeT ropasno 0oJblie HMNYJabca T-Me-
30HOB, TaK KAaK KHHETHYeCKas 3HEPrus, NDUMEPHO PaBHOMEpPHO pac-
npefensercd MeXJIy BCEeMHM YAaCTHUAMH, H IJS COXPaHeHHS HMNyJ/bca
JOCTATOYHO MOTPeGOBATH PaBEHCTBA HYJIIO CYMMapHOrO HMMOYJBCA Ol-
HHX TOJBKO HyK/eoHoB. Popmyia (15) H3MeHHTCS IPH 3TOM CJERYIOIWHM
o6pa3oM: a) BMecTo § Bcioay (kpoMe BulpaweHHs W — sMc?) caexyer
nucatk §— 1, TaK Kak Teneps Mbl HMeeM S-— 1 CTATHCTHYECKH He3a-

3¢
BHCHMEIX MMIYJBCOB TSUKEJHX uacTHIl; 0) MHOXHTen» M2 gotken
3(52_ ) .

OHTh 3aMeHEH HA ——;—, TaK KaK BMeCTO M caenyer 6path
.osh i

BEJMYHHY, AHAJIOTHYHYID NpUBenBHHOH Macce. [lpu Takom yuére co-
Xxpanenns umnynbca dopMyan (17) u (18) npunumaior Bua:

s—1 Sng 25
' 2 31 _ —~'f3 2
Me*S (s, n) = —22L 92’*‘) 1631 (w s)w3sl (20
\ ey (s T 1)
s——l
2

Mczv S(s,n) =~

210 <98 8> exp [6,31 (w —s)/w'=]. (21)
=0

wlw
o:{»-

3 Bo Bcex ﬂpHBelleHHbIX dopMyIax HaCTHUL CUHTAIOTCH CTATHCTH-
yecKH HesaBucuMbiMu. Jlo Tex 1op, NMOKa B mpollecce ywacTByev
H§6onbmoe YHCJIO HYKJEOHOB H T-Me30HOB, omubka Oyner manoH,
HO AJfl TPOUECCOB BHCOKOH KPAaTHOCTH TNpeHeGpexeHHe CTaTHCTHYE-
CKO!l 33BHCHMOCTBLIO YACTHN MOMET NPHBECTH K CyllieCTBeHHHIM OwWHG-
kaM. Tounne GoOpMYJIH OueHb CHOWHH, TaK KK uMeeTcs, No Kpafueit
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Mepe, TPH BHAA T-ME30HOB H UYeTHiPe BHAA HYKJIEOHOB M AHTHHYKJEO-
HOB. Mbl He TBITAAHCE BBOJAWTL COOTBRTCTBYIOIIUX  YC/OKHEHHH
B 006J1acTH CPABHHTEJLHO HH3KMX 3Hepruid, B aToMm cayvae crartvcru-
yeCKasl 3aBHCHMOCTL Oblla yuTeHa NPHOAMXKEHHO, CuMTad, 49TO CpelH
CTATUCTHYECKH He3aBHCHMMBIX YaCTHIL HMeeTCs TOJABKO OIHH BHI
T-MEe30HOB, OLHMH BHJ HYKNEOHCB H OAHMH BHJI aHTHHyKJeoHoB. Takoe
JonyuleHde BooOille e ABJASeTCS CIPABENJIHBHM H B 00JaCTH BHICOKHMX
SHEPruil OHO NPHBOAHT K 3aBHIIEHHIO KPATHOCTH IPOLECCOB.

Hast ¢cayqas odveHb BHICOKHX 3HEeDIHH CTATHCTHYECKHE KOPPEALHH
MOXHO HPOCTHIM 00pa3oM y4ecTh, 3aMeHsd CTATHCTHYECKYID MOJeb
TepMOAMHAMHYeCKOH, uTo OyaeT cienano B pasgene 6.

Bce Buinenpuengnsbie ¢opMyJsiol He yUMTHBAIOT COXPaHEHHS MO-
MeHTAa KOJMuYecTBAa HBHKeHMs. Bo3HHKawuMe OT 3TOro MOFPEmHOCTH
Oynyt obcyxieHsl B pasiefe 6, rae OyayT JaHhl COOTBETCTBYIOi(HE
1IONPABKH.

4, MHOXECTBEHHOE OBPA3OBAHHE =-ME30:0B

B pasnsene 2 Mu paccMorpenn ofpasoBaHHe ONHOrO T-Me30HA OpU
CpaBHATENEHO HM3KOW 3Hepruu. Teneps MH PACCMOTPUM CTOJKHOBE-
uHMg mpu O0Jee BLICOKHX 3Heprudx, B pe3yisTaTe KOTOPHIX MOMWET
BO3HHKATL HECKOJBKO T-Me30HOB. [pyOylo KapTHHY 3THX IpOleccos
MOXKHO HOJAYUMTB, BHYHC/Ss, corjacHo (20), OTHOCHTe/pHEIE BepOAT-
HocTh ofpasosanus 0, 1, 2,..., n... T-Me30HOB. B 3T10# dopmyie
caeAyeT TOJOKHTh § = 2. CTaTHCTHYCKHMH KOPPeAsiUHAMH K coxpa-
HeHHeM MOMEHTa KOJH4ecTBa ABHKeHHs OyAeM npeHeOperats. Beposrt-
HOCTH Pa3JuYHbIX 3HaYeHUH 1 NPONOPLHUOHA/EHB BEAHUHHE

Bl e

B ta6a. | nmaun BuluncaeHHele 110 3TOH (OPMyJe BepOSITHOCTE
reHepaldM w-ME30HOB NPH pa3iMYHOU KpaTHOCTH Ipouecca. B nep-
BOM €TOJOLE TaHA SHePUHS @ HYKJACOHOB B eAunnuax Mc* B cucreme

TaG6auma |
-

w w | n=0] 1 2 3 4 5 6 7 n

2,5 | 2,1] 49 47 4 0,6
3 3,5 9 59 30 2 1 ‘ 1,2
3,5 | 5,1 2 | 31 46 18 3 1,9
4 7,0 13 40 33 11 2 12,5
5 11,5 2 15 34 | 31 14 3 1] 3,5

nenTpa HHepuun. Bo BrOpOM cronfue mnpuBeneHa sHeprus w’ nep-
BHYHOH wacTHILI (BKJIOYAaSt M 3JHepruio mokosl) B naGopaTtopHoH



SIAEPHBIE NPOUECCH IIPH BOJbUIHX 3HEPIUAX 81

CHCTeMe KOOPAHHAT. B c/eAyIOIHX BOCEMH cTOA0UAX JaHbl BHIPAKEHHBIE
B [IpPOLEHTaX BePOSTHOCTH MpOLECCOoB Pa3jiuyHOH kpatHoctH n. llo-
cnelnnanil croabell NoKa3nBaeT cpelnee Y0 06Pa30BAHHLIX T-Me30HOB.

Mb BuMAMM, 4TO 1Aas KMHeTH4Yeckod suepruu OomGapaupyioiieti
yactuust nopsiaka 1000 Mss, coorsetcrByionief nepsofi cTpouke Tab-
AMUG, BEPOSTHOCTE YNPYrOro paccedHUs IBYX HYKJACOHOB COCTaBAfET
30Y% . JTa BepOATHOCTH OLICTPO MAaJaeT W CTAHOBHTCS MEHblIE OJHOTQ
upoueHta I Hepruu 6omM6apanpoBku nopsiika H000 Mas. C poctom
3Heprun o6CTpena BEPOATHOCTH KPATHBIX IIPOLECCOB pacTéT, KAK 3TO
cieayer M3 Tabauuel, CornacHo l(22), HaMBepOSITHOE 3HAYEHHE 1 MPH-

SankEnno pasro 2,1 (w —2)jw?3 .

B pasnene 6 Oyner 1oka3ano, yTo B 00MaCTH BHICOKMX 3Heprui
npeHe6Gpexetne COXpaHeHUeM MOMEHTAa KOJAMYeCTBA ABMXKeHMS M cTa-
TUCTHYECKUMU KOPpe/fluMaAMH TPUBOIUT K BEeCEMAd CYILECTBEHHHIM
omn6kaM. Taba. I ma&r Toapko KayecTBEHHHE YKA3aHMUSA HA Mepexof
OT YOpyroro paccesiHusi K 00pasOBaHMIO OJMHOYHEIX T-ME30HOB M 3a-
TeM K KPaTHOMY 06pa30BaHRIO STHX 4HacTHL. KosMuecTBeHHme 3aKO-
HOMEDHOCTH KPAaTHOH eHepalMM T-Me30HOB Go/lee JOCTOBEPHO BhIpA-
waer dopmyaa (32).

5. OBPA3OBAHKME AHTUMHYKJIEOHOB

Ecau  ofwias sHeprus ABYX CTa/AKMBAWWKXCH yYacTuil > 4 Mc?
B CHCTeMe LeHTPa MHepUMM, TO TOPZd CTAHOBHTCS BO3MOMKHBIMH IpO-
Lecchl, NPUBOAsIINEe K 00PA30BAHUIO HYKJIEOHHO-AHTHHYK/EOHHBIX Nap.
Ecau sHeprus aumb cjaerka npessimaer nopor 4 Mc2, ob6pa3oBanue
[ap He MOXET COUPOBOKAATECH 06DA30OBAHMEM AOIOJHUTENLHHX T-Me-
30u0B. C poOCTOM 3HepPrdM nape, KaK NpaBuao, OYAyT CONPOBO-
WAATBCS HEKOTOPLIM KOAMYECTBOM m-Me30HOB. [las cpeiHuX 3neprui
w <10 MoxHo noar3oBathes- popmynoi (20). {loacrasass B ned
§ =4, MH HOJY4HM CTATHUCTHUECKUH BeC Aast 00pa3OBAHUS HYKEOH-
HOH Tmapel, CONpOBOMWJIAOULIEACT HCMYycKAHWEM pn T-Me3doHos. [lpu
$==2 Mbl MOJYYHM BeJNUYHHY, MPONOPLHOHAILHYIO BePOSTHOCTH TOFO,
yro napa He ofpasyercs ¥ B KOHUe peakuUHu IMPUCYTCTBYIOT ABA
HauaJLHHIX HyKJeOHa M 1 T-Me30HOB.

Onyckas B (20) ofwnit mMuowurens Mc?, nmeem:

775 6,31 (w—4 —*/3]3"+%
S, n)=-"7- =2 (w—4)w ‘ (25)

il

7
@S <3n+7 !

.IIpy HOpMHpOBKe 3THX BepOSTHOCTEH K €IMHHIE CJelyeT y4ecTh,
4TO B paccMaTtpuBaeMofl 067acTH 3HeprHH BEPOSITHOCTh 06pa3oBaHuUs
nap He .mpeBmimiaer 19, B CHAy Yero B HOPMHPOBOUHOM JelHTele
BEPOATHOCTHIO 00PA30BaHUS NAp MOXHO MpeHebpeds, ¥ TOrga HOPMH-
pOBOYHHI menwTens npespamiaercs B XS (2, 7). UAadg Beluucaenus

6 YoH, 1. XLVI, Bbiu. 1
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3TO# CyMMbI MOMHO npuMeHuTb (21), B pe3yabraTe 4Yero Msl npHxo-
IHM K TaKOMY BHIDaXEHMIO 1Sl BEPOSTHOCTH 0Opa30BAHMS HYKJEOH-
HOH mapsl ¥ 1 ®-MEe30HOB:

3n+%- exp [*6,31'?

(24)

w—2"
a
w s )

P4, n)_—_lﬁ’<6,31 w—ii) -
<3n+~2——

Yucaa B cronbuax or #=0 10 A ==4 BKJIOYATENBHO CJAelyeT
yMHO¥HTh Ha 104,

Ta6a. Il coctasaena 1o dopmynre (24).w w w' umeldT TOT
He CMBca, uto u B Ttaba. [, Chenyomue nsath croi6HOB  nalor
BepOSITHOCTL 00pAa30BaHK Napbl U OJHOBPEMEHHOTO 06GpasoBaHus 7
®-Me30HOB. ITH BePOATHOCTH yMHOWeHH Ha 10%*, BockMo#f croabeu
Za8T MOJHYIO BEePOATHOCTE P 06pascBaHUf Naphl.

Kak » Bbllie, Mbl npedebperasn CTaTHCTHYECKHMH KODPPEJAUUAMH,

YNOMSHYTHMH B pa3dfgene 3, W cOXpaHeHHEM MOMEHTAa KOJHYECTBA
asuitenuss. [lo atoft npuuuHe Beauuyunw B Taba. Il malor awminb

Tabuoumwa 11

W w’ n=20 l n=1 n=2’n=3 n=4 p 'f
4+4¢| 7,04-4%¢) 1000: 0,12 ’r ,
4,5 9,1 14 0,6 1,5-107% |
5 11,5 27 8 0,7 3,6.107° %
55| 14,1 2 21 5 0,5 4,7.107°
6 17,0 12 25 14 3 0,3 | 5,4-107%

KAaueCTBEHHOE yKa3aHHe Ha pe3YyJBTaThl, KOTOpHE HHwe OynyT
NoJiy4eHH NyTéM Gosiee KOPPEKTHHIX BHUHCIAEHUH.

Haun6o1bn1as: BepoATHOCTE 0Opa30BaHNSl aHTHHYKJ/IEOHA B PAacCMOT-
penno#t namu ob6nactv sHepruft ects 0,005. Ilpu crosNKHOBEHHSIX C
TaKUMHU 3SHePrusMHU, 110 Bcell BepPOSTHOCTH, OOpasyercd B CpelHeM JBa
HAM TPU T-Me30Ha, OTKyZJa CJelyeT, YTO CPeAHEee YMC/AO AHTHHYKJeOo-
HOB, MPUXOAAUMXCS HA OAUH W®-Me30H, nopsaka 0,002. Ms BHanM,
4TO OGHApYXHTh AHTHHYKJIEOHH OUEHb 3aTPYAHMTE]BHO Jaxe B 00Ja-
CTH JOCTATOYHO BHICOKMX SHepruii.

6. CTOJIKHOBEHHS MPY CBEPXBbICOKHUX 3HEPIMIX

W3yueHre CTOJAKHOBEHHH CBEPXIHEPrHUHHIX HYKJ/IEOHOB MOXKHO
VOPOCTHTE, IpelnoJaras, YTo Bce oOpasyoluecs HPW 3TOM HaCTH1b
SBASIOTCS KpalHe Pe/STHBHCTCKHMM, W JONYCKasi, uTO [eTaJbHHIA CcTa-~
TACTHYECKUH pacy8T BepOATHOCTEH Ppa3nHuHBIX COOHITHH B JAaHHOM
caydae MOmeT ObiTh 3aMEHEH TEPMOAUHAMHHYECKHM.
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Buauane mp GyieM npeHeGperath cOXpaHeHHeM MOMEHTAa KOJHYe-
cTBa JABMiKeHHA. IPdeKkT coxpaHenus OyldeT yuTEH B KOHUE 3TOTO
paszena.

CBepXBHICOKAA NJAOTHOCTH SHepridl, BHE3aMMHO BO3HHUKANOUIAA B
o6 bEMe @, NPUBOAUT K MHONKECTBEHHOMY oOGpa3s0oBAHHI0 T-Me30HOB W
HYKJEOHHO-aHTHHYKJEeOHHHX nap. Tak kak o6a BuAa 4acTHll ABJASAIOT-
cs KpaiiHe peNdTHBUCTCKMMH, TJOTHOCTH 3Hepruu OGyner, COraacHo
3akony CreaHa, nponopuUHOHAILHA ‘{eTBépTOﬁ CTeNeHH TeMitepa-
Typu T.

T-Me30HBl, KaK U (OTOHH, NOXYUHSKIOTCH ¢ratucTuke Bose-Din-
witeiHa. Mbl npeanosaraem, 4To TeMIleparypa HAaCTOJNBKO BLICOKA, YTO
Macco#l IOKOS MOMHO npeHeOpeub. B TakoM cuayyae CBSI3B MeMIy
SHeprueifl M HMMIY/JbCOM T-Me30HOB OyneT TakoH ke, kak u aas ¢o-
TOHOB, ¥ 3aKkoH Credana a1 w-Me30HOB OyleT TAKMM e, Kak ¥ B
OOLYHOM CJiydae 4EDHOTO M3Jy4eHMsl. ExvHCTBeHHAsh pa3HUla 3aKI0-
HqaeTcs B CTaTucThdeckoMm Bece. st GoToHA craTHCTHUECKMH MHOXKH-
TeJb ecThb 2 B COOTBeTCTBHM C JBYMS BO3MOXHLIMM HanpaBjieHUsMU
noagpusauuu. Ecau 1peianosoRUTE, UTO w-Me30HH HMEKT CMHUH HYJh
M OTJNYAOTCA TOJAEKOG BeJHYHMHON 3apsna +e wan 0, To nas Hux
CTaTUCTHHECKUR MHoXuTens Oyaer 3. Takum o6pasoMm, YMHOKHB
cTepaHOBCKYIO NMJAOTHOCTL Ha  3/2, MBI NOJYYHM MJIOTHOCTb SHEPTHH
T-MEe30HOB

3-6,494
rAe YUC/ASHHBIH MHOXUTe b

[eo]
6404 =" =6 § <l>4.
15 n
n=1
[110THOCTL SHEPTMH HYK/CGOHOB W aHTHHYKJEOHOB BHIPAXKAETCS aHa-
nornunbiM  oOpasoM. CieayeT TOJEKO YuecTh, UYTO CTATHCTHYRCKUH
MHOXKHUTEb B NAHHOM cCayude ects 8 (Tak KAk Mbl HMeeM ueThpe
COpTa HYKJIEOHOB M aHTHHYKJIEOHOB ¢ ABYMS BO3MOXKHBIMM HanpasJe-
HUSIMH CNMHA) M YTO 3TH 4YaCTHUB DOAYMHAIOTCH npuHuuny [layan.
B kpaiiie peTHBMCTCKOM CJy4ae NJOTHOCTh 3HEPLMH HYKJEOHOB M
aHTHHYKJIEOHOB €CTb

(kT)", (25)

4.5,682
- B
rxe YHCJeHHBH MHOXHUTETb

[29]
1 e
5,682 =6 ¥ (—)+! <7> .
n=1
Jast nonyuyeHUsl TeMnepaTyphl NOJHYIO SHePrul0 CUCTEMBI C/elyer
NPHPABHATE NPOM3BENeHHI0 00bEMA 2 M cyMMapHO#t naotHoctu (25)
u (26). YunteiBag (1), nmeem-

3.3 W2
(£T)* =0,152 B X% - (27)

C20 (26)

6%
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i BHIYMC/EHHMS YMC/A T-ME30HOB, HYK/EOHOB M- AHTHHYK/EOHOB
HeoOXOMMMO 3HATH MNJAOTHOCTh -STMX WYACTHL, KOTOpas MOXeT OHTb
noJyueHa CTaHIAPTHBIMM METONAMH CTaTUCTHYeCKOH MeXanukH. B kpaii-
He . PeJSTHBUCTCKOM CJydae HJOTHOCT YACTHIL [PONOPUHOHA/bHA
Tpetbedl cTemeHd TeMmmepaTypel. Jas HOAHOH NJOTHOCTH T-ME30HOB
W HYKJEQHOB MHl HMEEM:
n, = 0,367 (k)0 (.T)°
hscs ’ f3c8
ITosnoe uKCI0 T-Me30HOB M HYKJEOHOB NOJyYaeTcs MyTEM YMHO-
wennss Q ua (28) ¢ nocnenylomeﬁ 3aMeHOH TeMnepaTyphul COrJacHO
(27). Pe3yabrar, OIHako, NOMKeH ObiTh H3MEHEH B COOTBETCTBUHM C
COXpaHeHneM MOMEHTAa KOJMYeCTBA ABMNeHMS. Mb npHBelEM pe3y.ib-
TATH ¢ nonpaBkof Ha coxpaHenue. CoXpaHeHMe MOMeHTa KOJHYe-
CTBA -ABMKEHWS CHIXMAeT [OJIHOE 4YHCJO 4YacTHI M BBOAMT B dopmy-
asl (28) pomoanuTe bHb# uncAeHHBH MHoxuTens 0,51. Kpowme storo,
COXpaHEHME MOMEHTA KOJMYEeCTBA JBHUMEHHS MPUBOANT K AHWH3OTPO-
NUM YrJOBOrO pacnpelesieHHss B CMbicje npeo6iajzanns 4acTul, BO3-
HUKAIOUIMX ¢ MMOYJAbCOM, NApajeibHeM HUMNY/AECY HAYaJbHBIX HYK-
JIeQHOB. YuMTBIBasl BCe STH NONPAaBKH, MO)KHO OKa3aTk, YTO

= 0,855

(28)

Qy MW2
4uC 10 - ®-Me30HoB = 0,091 (-—‘)——> =0 V Mo (29)
YHCIO HYKJEOHOB H aHTI/IHyKJIeOHOB—
Q, Mw? ,
=021 (LM T_i5)/ W 30)

B COOTBETCTBMHM C STHMH pe3yJjsTaTaMH NOJHOE YHCJA0O 3aPSKEH-
HBIX YacTUll, BO3HUKAWINKX MPpHU CBEPX3HEPrUYHHX CTOJKHOBEHHMHX,

pasHo
. 1

1,2 <—W'—>T
Mk ’

rae W/’-—sne‘pfnx HaJeTtamoue! nepBUiHON HacTH!IH B naéoparopﬂoﬂ
CHCTEME KOOpAHWHAT. B 9THX dopuMynax gas @, OblAK B3ATH 3Haye-
uust (2) n (3).

BuiBegeHHnle GOPMyJBl CHPaBeMIHBH TONBKO /s CBEPXBBICOKHX
SHEPrHil, MOPAZOK KOTOPHIX Jerko oueuuts. [loactasass B (27) Q,
cornacHo (2) u (3) Mbl ronyynM CBA3b MeMLy TeMreparypod u sHep-
raei;

kT
75,—_0105|/ MC , (31)

oncyna C/leayer, uTO PpeNsTUBHCTCKOE YC/AOBHE A HYKJ/IEOHOB
Mcz >1> BHNOAHsETCT TOAbKO npH W > 100 Mc2. B na6opa-

TOPHOH CHCTeME KOODAMHAT 3TO COOTBETCTBYET: SHEPriH GomGapu-
pylomnx yactuu = 5.1012 36. Ilpn 6o/lee HH3KMX IHEPrUSiX UHCIO
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006pasyloUMXcs aAHTHHYKJAEOHHHX nap - OyleT GhCTpPo yOBBATH, TaK
Kak Ha ofpa3soBanue Kawno#f mapu TpebyeTcs Munumym 2 Mc? smep-
rut, B aToM HMHTepBase 3Heprum o6pa3oBaHMe nap no Bced BepoOAT-
HOCTH Jydule OnuchiBaetcsi GopMy/aMu pasiena 5.

Cpasnenne (29) c (30) nokassiBaer, uTO HHC/I0 HYKJAECOHOB U aH-
THHYK/IEOHOB, BO3HMKAIO:UX TNPH’ CBEPXIHEPTHUYHHIX CTOJKHOBEHHUSX,
IIPeBOCXOAUT YUCN0 T-Me30HOB. 1lpnumna 3rToro sak.awyaercs B pas-
HULE CTATHUCTHYECKHX 'BecOB (8 mas HyK/IeoHOB # 3 I/ T-Me30HOB).
AHTHNPOTOHH, Haubo/ee HMHTePecHble €' SXCHEPUMEHTANBHOH TOYKH
3PeHUs, OUYEBHIHO, COCTARJISIOT TOALKO OAHY YETBEPTH OT [OJHOrO
gucna dacruu (30). [lostomy maxe B 064acTH CBePXBBLICOKMX HEP-
ruff AHTHIPOTOHH 06pa3yloTcsd B MeHblIeM KOJIHYECTBE, YeM T-ME30HhL.

B 061acT 11POMEXYTOUYHLIX 3SHePruil, rie MHOMKECTBeHHOE 06pa30-
BaHMEe T-ME30HOB eul§ BO3MOWHO, TAKKE MOMNHO HOJME30BATECA METO-
10M TepPMOIMHAMHKM, CUHTAs, ONHAKO, YTO B TEPMOJMHAMMYECKOM
pAaBHOBECHH HAXONHTCS TOJBKO T-ME30HHBI ra3 W 4TO aKTHBAIMOH-
Hasl SHEPTMsi Nap C/AMIIKOM BHICOKA JUIS TOrO, YTOOH 3TH YaCTHLLI
morau ofpasoBaTkcy B 3aMeTHOM KoaudectBe. [lnoTHoCTe 3Heprun B8
TakoM cayuae 6yuper onpenenstbca popmyno# (25). Uucaesusiit kosp-
duunent B dopmyse (27) B 21ux ycaosusx Oyzper 0,046 smecrto
0,152, npuuém BeauuuHy W B 3ol dopmyne Hamzo 3aMeHHTE Ha
W —2 Mc?, Tak xak cobcTBeHHast SHeprus HyKJEOHOB HEe YYacTBYeT
B 3HEPrUM T-ME30HHOrO rasa. Bsoas em® muoxurteas 0,51 mas yu€ra
COXpPAHEHUST MOMEHTA KOJHMYECTBa [IBMKEHHUS, Mbl MOJAYYHUM Clelyloilee
1prOIKEHHOE BhIpaKeHHe IS NPOMENKYTOUHHX SHEPrui:

1 3 3 3
: o T A .

Yucao w-mezonos == 0,323 M_R B(Wr 2 Mc3)* -1 34(“1 , (32)
BV cetw

rae W = Hdast npomexyrournix sveprusi or 10* 10 10° Mass

w
Mc3
ara. popMyna, 1o BCell BepOATHOCTH, AAET JydilMe KOJAHYECTBEHHbHIE
pesy/abTaThl ISl MHOXECTBEHHBIX npoueccos, vem Ttaba. I. B ua-
CTHOCTH, CJelyeT OTMETHTE, YTO KPATHOCTH, LpPUBeAEHHBIE B NOCIeN-
HUX IByX cTpoukax Taba. I, cuieHo 3aBwiliers: corjacHo (32) mpu
3THX SHEPrUfAX CpefHee YUCJA0 W-ME30HOB I10J/UKHO OBITE BCEro MO~
psizka 2. Pacxoxaenume ofycnosneHo aByMs dpdextamMu, KOTOpLle He
OBl yuTeHH NpH cocTakienuu Tab6a. l: craTucTuueckMMu Koppeas-
HUSMH MEXIY pasiUYHBIMH BHIAMH T-ME30HOB M COXPAHEHHEM MG-
MEHTa KoJHdyecTBa aBwwenus. Popmyaa (32) npuénm«énﬂo, YUUThHI~
BaeT 06a 3TH OGCTOATE/IBLCTBA.

B Hacrosiiiee BpeMsl MHOMECTBEHHOE oGpasosaHne HYKJIEOHOB _ellé
He JAOCTYHHO 3KCOePUMEHTY, 4TO '3ATPYAHfeT CPABHEHWE. HAWUX pe-
3ynsTatoB ¢ ONBITOM. CoBpeMeHHas] TeOPHUs, MOBMANMOMY, HPHUBOAUT
K CJAHMIKOM HU3KOH KDAaTHOCTH, KpOMe OGAACTH SHEPLUH MOPIAKA
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1012 —10% 53. Tlo Mepe HaKORJAEHHS OUHLITHHX JAHHLIX MOXHO Oy-
JeT YAYUHIIKT COrfacHe Haulefl TEOPHH C SKCIIEPHUMEHTOM NyTEM H3-
MeHenus 3Hadenns (3) ans R. Ecan HaGjozaeMast KPaTHOCTb IPOLEC-
COB OKamercst GoJblle TeOPeTHYECKOH, TO TOrAa BeaMunHy R Hazo
‘OyAeT yBEAHHHTE, & B NPOTHBONOJONHOM CAyyae YMEHbUWIHTS.

B nacrosuteft Teopuu Mbl paccMaTpPHMBA/JH TOJBLKO ONHH THH Me30-
HOB, 4 MMeHHO T-Me30Hb. Ecau cymecTtsyor Gonee TmiE/ne HacTu-
Abl, TECHO CBs3aHHWE € HyKJeoHaMM (Kax 3To, IOBHIMMOMY, BHITe-
KaeT W3 MNocJAeAHHX oOnbitoB AHgepcoHa®), To oOHM Takke MOTyT
JIOCTHYL CTaTHCTHYecKoro pabHoBecus. Ognaxko O6oJpllas BeAMYMHA
X MacChi MOKOSi CTaBHT MX B HEBLICOAHBIE YCJOBUS B CMbIC/E KOH-
KypeHUMH ¢ 00pa3oBaHMeM T-Me30HOB (KpoMe O0GJacTH CBEPXBHICO-
KMX SHepru#l) U MOXHO OXMIATE, YTO B GOJBUIMHCTBE C/y4aesB YUC/AO
T-ME30HOB OyIeT NPEBOCXOAUTh 4UCAO Oosee THKENLIX ME30HOB,

Yacrp 11

¥I'JIOBOE PACNPEJEJIEHHE =-ME30HOB,
BO3HUKAKOIIHUX NPU COYIJAPEHHAX HYKJIEOHOB
BOJIbIIHX 9HEPTHH

1. BBEAEHHUE

Buiite (4acte 1) Guin 00Cyki8H MeTOX BbUHCAEHHS BEPOATHOCTH
©0OpPa30BAHUS T-ME30HOB IIPU COYAapeHHSX HYKJ/eoHOB 60.bluoit sHep-
rud. MeToA OCHOBAH Ha NPEANOJOXKEHWH, YTO B3aHMOJEHCTBUE MEWLY
7-ME30HaMH M HYKJEOHaMM SIBJSETCS HACTOJbKO CHJABHHM, YTO ycCIe-
BAeT YCTAHOBUTECHA CTATHCTHYECKOE PABHOBECHE MEXI1Y BCEMH COCTOSIHM-
SIMHM, COBMECTHMBIMU C 3aKOHAMH COXPaHeHUs 3HEePruM, sapama, Mo-
MeHTa KO/JMYeCTBa ABMMEHHMd H T. A. ToyHee rosopsi, npeanojaraercs,
YTO NPH CTOJKHOBEHHM JBYX SHEPTMYHBIX HYKJ/EOHOB Bech 3amnac
3HEPruH, WMeloWMACs B CHUCTeMe LIeHTPa Mace, BbAesiseTcs B HeGOoJb-
wolt 3hdexTHBHHIHE 006BEM, pa3Mepnl KOTOPOrO MOPSAKA pPa3MepoB
T-Me30HHOrO o06J]aKka, OKpyxalwuiero HykjaeoHu. IlyréMm mnocaeno-
BATENBHOCTH  npoueccoB HKOxaBa 3Ta 3HeprUsl MOKeT TIOPOXHMTE
COCTOSIHUS, B KOTOPHIX HAPSIAY C HauyaJbHBIMH HYKJeOHaMH MPHCYT-
CTBYET HeKOTOpuoe KOJMHY4eCTBO w-Me30HOB. CocTosiHMs, B KOTOpPHE
MONET MepeHTH cucreMa M3 Ha4YaJdbHOTO COCTOSHHS ABYX HYK/N€OHOB,
OIPaHHUYMBAIOTCA PAIOM 3aKOHOB coxpaHeHud. Hanee Jesaercs OCHOB-
HOe JHOMyilleHWe, YTO BEPOATHOCTh BO3HHKHOBEHHA TOrO WM HHOTO
COCTOIHUS TMPONOPLHOHAJNBHA BEPOATHOCTH TOTrO, YTO BCe YaCTHUUH,
OTBeYalomMe AaHHOMY COCTOSHHIO, GYNyT OXHOBPEMEHHO HAXOLMTBCH
B addexTuBHOM 0OGbEMe.

Ilpy cpaBHUTeNBHO MaJbIX 3Heprusx, KOria JOPEHUOBBIM COKpa-
lLLleHHEM MOXKHO npeHeGpeub, 3dbekTuBHHl 00BEM L) MOKHO CUHTATH
pasHeiM 00BEMY cepnl pagmyca R

Q=R

(33)



SIAEPHBIE TIPOLECCH [IPH BOJBUIHX IHEPTHAX 87

rze R nopsaxa —%}- YucneHHoe 3HaueHUe

R:-}lﬁc—::l,A:-lO_wCM, (34)

NOBHAMMOMY, HA&T pe3y/bTaTH, XOPOUIO COrJacyioli#ecs Ci 3IKCIe-
DUMEHTOM, M 39TO 3HaueHHe ObIJIO MPHUHSTO JJIS YMCJAEHHHX pac-
4ETOB,.

[Ipy mcclieZ0BaHHM CTOJKHOBEHHH B 06JacTH GOJBIIAX SHePrHH
clelyeT y4ecTp JOPEHIOBO CiKaTHe. ITo OuljIo choenaHo B yacTH |
nytém 3ameHn sddexTHBHOro 06BEMa L, BenanMuMHoi

3
o=LM3 g (35)
rae W ecrb noJaHas 3Heprust (BKJIOYAas M IHEPruI0 I[OKOS) JBYX
CTaAKUBAIOUIMXCS HYKJAEOHOB B CHCTEMe LEHTDA MHepUHH, a BeJHYH-
Ha 2%—6—2 €CTh M3BECTHHIA KOPPULMEHT TOPEHIIOBA CKATHS. ITOT MYHKT
MO¥HO 0BO0CHOBaThH CleJylouiuM 06pasoM.

[Tpu Bcex paccMatpUBaeMubX JHeprusx JHe-Gpoilnerckas ATMHA
BOJHBLI HYK/JEOHOB MHOrO MeHbuie R, B CUJAY uYero IABHMeHHe HYKJeO-
HOB MOXHO PAacCMATPUBATH KAK KBa3MKJAcCCHUYECKOe. T-Me30HHOE I0-
Je, OKpYyMKaioljee HYKJeOHH, OyAeT AOPEHHOBO CXATO U B Pe3yJbTaTe
CTOJIKHOBEHHMS BCSl SHEPTMs BBIAENUTCS CHAayaja B OKaThih 06BEM (35).
Bckope unocie 3TOro Ha4HYTCS PA3/HYHble PeaKluH, U OLHOBPEMEHHO
¢ 9TuM 3pdeKTHBHHH OOBEM HAUHET pACWIMPATECH, UYTO MNPHUBEAET
K HOCTeNeHHOMY IMaAeHHI0 KOHUeHTpauuu 3Hepruu. lIpeanonowenue
(35) Oynmer cnpaBeMMBHIM, eC/AM LONYCTHTH, YTO 3(deKkTUBHOE BpeMs
peaxiin oIlpexessieTcss MaKCUMa/BHOH KOHIEHTpauvel IHEepruu d uTo
paBHOBecHe, TOCTHTHYTOE Ha 3TOH paHHEH CTaiWK mpouecca, «3aMO-
pamuBaeTcsi» pawblue, yeM pacipedie 3¢gdekTHBHOr0 06BEMa CTa«
HOBHTCS OULYTHMbIM.

Ha stux ocHosanusix Beipawenue (35) 6bi0 MCIONb30BaHO B yacTH [
15 BHMUCJEHHS BEPOATHOTO YHUC/JA 3apSKEHHWX uvacTul, o0pazyio-
ULMXCS TIPH  SITEPHBIX CTOJKHOBEHUSIX B 00JACTH oO4veHb GOJbIINX

3Hepruti. Buiay noaydyeHsl DBe pasnuyHble (OPMYJH AJAF ITOCO UHMC-
na, a WMeHHO,

L2 () | (36)

L
. wr 4
1,06 (m?) , (37)

npudéM MepBas COOTBETCTBYET CAYUAO POWACHUH HYKIEOHHO-HTH-
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HYKJEOHHHX [ap, a BTOpas — MX OTCYTCTBHIO. W ecth sHeprus
MePBUYHOTO HYKJIEOHa B N1a6OPaTOPHON CHCTeMe KOOpPIHMHAT.

Ilns nposepkn 3TUX QopMYJ B HacTosiuiee BpeMs WMeercd JiHwb
He6Go1pmION OnBITHEH Marepuan. HanGoapulee KoMMYeCTBO 3BE3I
B KOCMHYECKWX JYyY4aX, BHIBAHHHIX 3HEPIUUHHIMU TNPOTOHAMH, Tpell-
craB/sfieT COG0H B3PHBH TKENHK Sep, MPOHCXOASMUME B YCJOBHSX,
B KOTOPHIX [IPOLECCH MHOMKECTBEHHOTO OO6PA30BAHMSI YACTHL AOJKHBI
urpath oOdeHb Ooabwylo ponab. Cayua#l, KOrza MOXHO CYHTATh,
YTO CTOJKHOBEHHE IIPOM30IIIO0 MEXIY ITPOTOHOM KOCMHYECKHX Jyuelt
M OTHeJBbHHM HyKJeoHOM, odenb penku. Hemasuo Illatin¢ ¢ corpya-
HHKaMH OGHADYXHJH OueHb HHTEDeCHHH C/ayyall TAKOro poja, Bhi-
3BaHHHI, NOBHIMMOMY, INPOTOHOM C 3Hepruefi mopsinka 3-1013 s8.
Ha6nmozanoce 15 TpekoB MHHHMaabHOH HOHM3AlUMH, OpUYEM 6O/b-
IIMHCTBO M3 HHMX DACIOJIONKEHO B KOHyce C pactBopoM mnopsaka 0,003
paavaHa. HanuuyMe TOJbKO JBYX TPeKOB MeHbluel SHEPrud ykasniBa-
€T Ha TO, YTO CTO/KHOBEHHME NPOM3OMIIO HA IIOBEPXHOCTH fApa H 4TO
B IpOLECCE MOl yYacTBOBATB TOJBKO 0AMH HykieoH. Ilpyras doro-
rpagust CO CXOZHHIMHM XapaKTepucTHKaMu Onliia onyGaukoBana Opu-
cToAbCcKOH rpynmoit S, B 9TOM ciyvae sHeprHst IepBHYHOrO NPOTOHA
Obl1a 3HAYUTE/bHO MeHblie U e& MOuHO oleHuTh B 3-101% 38, [lpun
W' =3-108 38 cdopmyau (36) u (37) malorT Mt BepOSTHOrO YMCAA
3apMmKeHHHX 4acTHU 3Havenus 16 u 14 (nabmozeno 15). Ias Bropo#
sBes3bl, npeinonaras W’ =3-10'? 38, u3 stux GOpMy. HOAYHAIOTCS
HauMBepOATHHe 3HayeHus 9 u 8 (mabmiomeno 7). Cornacue ¢ 3Kcne-
PHMEHTOM IIOKA3LIBAET, 4YTO HPEANOJOKEeHHEe O JOPEHIOBOM CHATUH
sdpextuioro o0bEMAa He XOMKHO COZEpKATh OGOJABUOH OWUOKH.
Cnemyer, OXHAKO, TMOMHWTb, 4YTO CpeXHee 9YMCJIO YACTHI[, BO3HH-
KAIOWHKX B Ipoleccax HaHHOTO BHIA, 3aBUCHT TOJBKO OT KOPHS
yeTBEPTOH cTemeHH OT &£, B CHMAY 4Yero H3MeHeHHe 3TOro o06bEMa
B 2 uau B 3 pasa BLI30BeT JMIIb MaJjible U3MEHEHUS] CPeJHero 4uc/a
yacTuu.

2. YTJIOBOE PACIIPEJEJIEHUE

[naBuas Uedb HacTosile#i paGoTHl COCTOMT B MCCJAeNOBAHHM YIJO-
BOrO pachpelefeHHs] HA OCHOBE CTATMCTHYeCKOH Momxead. B naGopa-
TOPHOU cHCTeMe KOOPIOMHAT YIrJOBOe pacnpepejieHHe 4YacTUL, BO3HK-
KaIOIIMX IPH BEICOKOSHEDPrHYHHLIX SIAEPHHIX COYAapeHHusX, [POfABJAsET
NOpa3HTeBHYI0 TEHAEHLUMIO pachmaia Ha JBa paclpeiesieHUus: OJHO
U3 HUX, OYEHb Y3KOe, colepkuT okono 50% wacTuu, a BTOpOE, CO-
Aepikaiee OCTaJjJbHHE HYaCTHUB, MMeEEeT BUJA KOHyca ¢ ropasiao 6osee
mwupokuM pactBopoM. Illa#iH? ¢ coTpyAHHKaMHM HacTOHYMBO mpusep-
WHUBAIOTCH 3TOH TOYKM 3PEHHS W 3aKJI4YaloT, YTO mNpH Illepexoie
K CHCTeMe LEHTpa MacC Yr/ioBOe pacnpefe/iende CBOMMTCH K JBYM
Ny4ykaM 4YacCTHU B IBYX IOJSIPHEIX Hanpas/eHussx. XOTs Takas KOH-
LEeHTPALUs M KaweTCsl CTPaHHOM, OHa, OJHAKO, HE CBOAUTCH B CHCTE-
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Me HeHTpa HMHeDIMM K OueHb MaJuiM yraaM, HOO 3aMeTHOe YUC/IO
'1aCTHL OTKAOHSIETCS OT NOAAPHOH ocu Ha yrasl Ko 40 uam 50 rpa-
xycos. B cayuae spesnn lllalina noaunasd sHeprus B CHCTEME LeHTpa
vHeplnu mnopsaxka 250 Mc?. Bkaouast ¥ HeHaGaozaeMble HeHTpanib-
Hple 4aCTHLH, MOMXHO CYMTaTbh, uTO B 3Be3je HMEETCH NPUMepHO 25
YACTHL, Kaxasi M3 KOTOPHX B CpeJHEM HMeeT 3SHEpPruid INopsiaKa
101® 38, — oueHka, BIOJIHE COBMECTHMAas C NpPSIMBIMM H3MEpEHHIMA
3Hepruu B s1abopatopHoli cucTeMe koopauHar. Yacruua c aueprueif
10" 28 umeeT AAMHY Boaubl A==2-10—cxu. Paxnyc nelictBus siaep-
Helx cuad R =1,4-10—13 cx, ucxoad u3 yero MOMXHO JyMarh, HUTO
HauBo/ElIee OTKJIOHEHHe OT MOJSIPHOH OCH ITOJKHO HMeTh HODPSLIOK

%—z0,015z1°. Taxkoe nomyilenue, OYeBHAHO, HAXOANTCH B PE3KOM
TIPOTHBOPEYHH € HalMIOLeHHsIMH, KOTOPHE YyKA3BBAIOT Ha ropasio
6oJiee - IUPOKOE YrJOBOE pacrpeie/leHue.

[puctynuM Kk OOCYKAEHHIO YIJIOBOIO paclpeleeHds, BLITEKAIO-
wero u3 craTucrHyeckoif teopum. C mepBOro B3rJAMa MOXET NOKa-
3aThCH, YTO 3Ta TEOPHS MPHUBEIST K HU3OTPOIHOMY pacipele/eHHIo -
B CHCTEMe LEHTPa MHEPUMH, TaK KaK MONKHO LyMaTh, 4TO HCrIape-
Hue vacThi u3 3hPeKTHBHOrO 06bEMa @ OyIer MOIYMHATLCH aHAJIOTy
pacnpeneneHuss MakcBeasa, INPUBOASUIEMY K c(pepHueCKOH CHMMeT-
pun. Bosee noapoOHLIl aHaJW3 110Ka3bBAET, OJHAKO, YTO TAKOE 3a-
K/A0ueHue OmUBOYHO, M 4YTO TEOfHSl NPHUBOLHT K pacrpeielleHHIO,,
OYeHb CXOXHOMY ¢ HabmogaeMbiM. KosindeCTBEHHO 3TO BHITEKAeT U3.
cAenylomuX coobpaxeHui.

KpaiiHe HeBepOsiITHO, YTO CTOJKHOBEHHE JBYX HYKJAEOHOB 0Xa-
WeTcd CTPOro [eHTpaabHHM. [opa3no Oo/ee BEPOSTHBHIMHU SIBJASIOTCH
TaKue CTOJKHOBEHHS, IPH KOTOPHIX 4YaCTHILI NPOJETAIOT Ha HEeKOTO-
POM pacCTOsiHMM APy OT JApPyra W NHPHM KOTOPLIX chcreMa obnataer
3HAYMTENbHHIM MOMEHTOM KOJWYeCTBa IBHeHWd. B cuayuae 3sesan
Illafina MOMEHT MOMKET MOCTHUraTh MHOTHX COTEH W/ THICHY €XUHH |
Tak Kak MOMeHT HOJiKeH COXPAaHATECH MeWNy HauaAbHLIM W KOHey-
HHIM COCTOSIHUSIMM, BbIJETAlOUIMe YACTUILI HTOJKHA HMMeTh BeCh Ha-
YaJBHBIH 3311aC MOMEHTA - KOJMHYecTBa JBieHus. Bceieacrsue storo
yri0BOoe pachpedejieHue BbIJAETAIOUIHX 4YaCTHIL yxe He Oyaer cdepu-
4YeCKM CHMMETDHYHBIM, Ja¥e B TOM c/iyuae, ecau OYKBa/bHO CJeI0-
BaThb CTaTHCTUUECKOMY MJHM TePMOJAMHAMUYECKOMY METOMLY BhIYHUCIEHHH,.
pa3BUTOMYy B 4acTu . 3aKOH CTaTHCTHYECKOrO pacnpeneseHus o6mUYHO
MHLETCH B NPENNONOKEeHUH, YTO eIHHCTBEHHOH COXpaHsiouleiicsa Be1u-
YHUHOH AB/ISETCH 3HEPTHUS, U BUA 3TOTO 3AKOHA M3MEHUTCS, €CJH CACTEMA
TaKOBA, YTO B Hell COXDPAHAIOTCH M Jpyr¥e Be/MYHHB, HANPUMED,.
MOMEHT KOJHYecTBa ABHKeHHsl. VI3aMeHeHUS 3aKOHA CTATHCTHYECKO-
ro p4BHOBECHS HapyWaoT M30TPONHOE pacrpefe/eHue CKOPOCTeH
YacTHLL. -

Ilpexae yeM npUCTYyNaTh K KOJIHYECTBEHHHIM BHBOKAM, PAaccMo-
TPUM KAYECTBEHHO DOJb JOPEHUOBA COKPATIEHUS, CIIIO IMBAIDIIEr O
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sppexrusHpit 06bEM L, Ha puc. | npamsie ¢ ¥ b cyTh TpaekTopun
JIBYX HYKJEOHOB B CHCTeMe [IeHTPa MHeplUHH, a KPHUBAas C NpPeicTaB-
asteT coboM ceuenne cnilouleHHoro 3pdekTHBHOrO 06bEMa R, B KO-
TOPHIH BHIACAAETCS 3HEPIUS B HAuaAbHBI# MOMeHT BpeMmeHd. MoOMeHT
KOJINYeCTBA JBMIKEHMS B JAHHOM CJydae HanpaB/ieH BBepX, NepleH-
ZMKYJASPHO K NJAOCKOCTH PUCYHKA,
Beeagw cucTeMy KOOpAMHAT X, V¥, Z, Hauyajo KOTOPOH COBlajaer
< ueHTpoM oObSMa €, ochb y Hampas/deHa [0 TPaeKTOPUSM & u b
c B JBYX HYKJeOHax, a OCb Z (He moka-
3aHHas Ha pUc. 1) mepreHavMKyJISpHa K
NJOCKOCTH ab W coBnajaet ¢ Hampa-
B/leHWeM MOMeHTa KOJHYeCTBA IBHIKEHHUS.
ITocne crosikHOBeHKsi BCe 06pa3oBas-
HIMecs YaCTHIH pa3nieTsitcd U3 o6bEMa &,
Tak kax 3QdexkTnBHLE O6BEM CHJBHO
CMJIOCHYT W y-pa3MepaMi MOXHO IpeHe-
~ 6peyb, Z-KOMIIOHEHTa MOMEHTa KOJUYecT-

X Ba JBMMEHUS YaCTHUbI, BpijeTalouled u3
TOUKU X, Z ouyeHb MaJjo), Oyuper

Puc. 1. TpaeKTOPHH HYK.JI€0- ’ (v ), 6y

HOB B CHCTEMe IIEHTpa Macc. Z = xpcos ¥, (38)

rie p eCTE MMIYJBC YACTHIb, a §—yron Mewiy HMIYAbCOM
W OCblo y. DBolieraiomipe wHacTHllhl JIOJIKHE yHeCTH O0/blOA 3amac
MOMEHTa KOJHMUYeCTBAa JBMKeHMs, OTKyAa cJjejxyeT, 4YTO YaCTHUH,
McuylleHHple U3 Touek ¢ x>0, nomkHb uMeTh cosd >0, npuuém
.cost 1omkeH OHTE MaKCHMAJbHHIM W, CTaNo OwITE, yroa & 1/s TaKuxX
yacTHi 6yAeT OYeHb MabM, YacTuusl, BuieTaoumue us Toex ¢ x <0,
Take Hecyt OONBIION 3amac TIOJOMHMTENEHOTO MOMEHTA KOJMuYecTBa
wKennst; s Hux cos < 0 u 6amsok Kk — 1, T. e. yroa ¥ 6au30K
k 180°. M3 3THX KayecTBEHHHIX pacCymAeHHH CaeRyer, 4TO yrjaoBoe
pacrpefeseHde 4acThil He OyAeT HUIOTPOMHLIM M YTO 4aCTHILI fIpe-
MUMYLIECTBEHHO OYIyT MCHycKaTkCid B JABYX [OJSPHBIX HanpaBAEHHAX
$=0° u %=180". Has xoauuecTBeHHOH oueHKH 3pdexTa HeoOX0-
HUMO 3HATh MCTHHHYIO dopmy adexTuBHOrO 06bEMa R. IIpexnonoxe-
HHE, YTO ITOT OOBEM €CTh CHJIBHO CIJIIOHIEHHBIH 3JMJUNCOKUI, NONYHAI0-
LMACSE JIOPEHUOBHIM CxatHeM cdephl (33), dBAseTCH CAMWIKOM ynpo-
LUIEHHWM, OCOGEHHO B cJayuae, u306paX&HHOM Ha puc. 1, koraa
HYKJEOHH @ M O CTa/KHBAWOTCS Ha GOJBIIMX NPUUENBHBIX PaCCTOf-
uusax. C apyro#i cTtopoHn, Ge3 3HAYUTENBHOrO IIPOM3BOJA HEBO3-
MOXKHO CHiellHaMU3HPOBATE AeHCTBHTeabHYI0 (oOpMY 3(xpeKTHBHOTO
o6bEMa. [losTOMy B naasHedux pacudrax Mel cunTaeM o6bEM &
CIUIIOUIEHHBIM 3/LIMIICOMOM C TIonepeyHolt ocbl0 R M ¢ oueHb Ma-
JI0l OCHIO CHMMETPHM, IIOJIHOCTBIO oOTAaBas ceGe oTudT B rpybOCTH
“TAKOH MOJe/IH.

ITpoBen&M BHYKC/AEHWS B TeDMOJIHHAMMUYECKOM MPUBIMKEHUH,
KOTOpoe npuMeHuMo B oOnactd ouyeHb Oonbmux, sHepruft. Ecau
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B Iponecce CTOJKHOBEHHUSI CoXpaHndjaach 6bl 0JHa TO/BKO JHEprug W,
TO TOrAd CpeaHee YUCAOQ HYACTHU B COCTORHUU C auepmeﬁ % B 00D~

éme Q 6ui0 6B paBHO
1

et 1

1
rie 3= ik dopmyna cnpasexnuBa A 4ACTHL, [OXYUHSIOUIUXCS

cratuceruke Dosze-Jiinmitedina. B npoTuBonionoxkHOM cAyuae B 3naMe-
Hatene — 1 caedyer sameHuTb Ha -~ 1. B paccmarpuBaemoM npub.n-
WeHHH YTJIO0BOE pacrnpeleeHHe OKasbiBaeTCs He 3aBHCALLMM OT THUNA
CTATUCTHKHM 4YacTHL, HA OCHOBAHMM Uero B JajapHelimlem Oyjer
1101pO6GHO paccMOTpeH cay4alh oAHOH Toabko craTHCTHKH bBo3se-
diHwredna. Popmyaa (39) HempuMeHHMa B TOM  cJaydYae, eCaH
Hapsay C 3Heprue#fi COXpaHfAeTcd W Z-XOMIOHEHTa MOMEHTa KOJHdYe-
cTBa ABMWeHHs, B TaxoMm ciyuae BMecto (39) cieayer nucath
1
eﬁ-w —hz_ 1 ’ (40)
rie nmocTOsHHBE B M A moaGMpaloTcs TaKUM ofpazoM, yroObl NOAHAS
IHEPrUs M 2Z-KOMIIOHEHTA MOMEHTa KOJMYSCTBA JIBUWEHUS UMeJiH Obl
[IpaBHJbEBE 3HA4eHHs ¥).
Mbl OrpaHuuuMCsl TOJBXO CaAyyYdeM, KOrJa BCe YacCTHUh fABAAIOTCHA
KpaiiHe peAATHBHCTCKUMK B CHUCTEMe LEHTPa MHepUHH, B COOTBETCTBHUHU
¢ 4YeM [ojaraem:

w==cp, Z=Xpy, (41)
rae 7 = cost. Beoas oGo3nauenus
AR

sanyeM 3akou pacnpeienedns (40) B Buye:

1
e (T

Yucno yactul B 3aeMeHTe 06bEMa ¢hu30BOrO NPOCTPAHCTBA PABHO
BHpameHulo (43), YMHOKEHHOMY Ha 3jeMeHT a30Boro o6béMa U Je-
NE8HHOMY Ha (Qﬂﬁ)?'. PaccMorpum anement ¢azosoro ob6béMma, COOT-
BEeTCTBYIOIIUA NPOCTPAHCTBEHHOMY 23/eMeHTy 00BéMa

(2 Mc?

(43)

o ) = (R — x?) dx, (44)

7 %) 3aMeTHM, 4YTO COXDaHSeTCsT He TOJNbKO Z-KOMIOHEHTAa MOMEHTA, HO
H ero x- H y-KoMnoseHTsl. B (40) durypupyer ToJbKO Z-KOMIIOHEHTA NOTOMY,
4T0 KO3QPUIHEHTH THOA A A4 OCTaJAbHBIX KOMIOHEHT O6PALIaiOTCH B HYIb,
€C/IH KOMIIOHEHTbI MOMeHTAa IO JBYM OCTaJbHbIM HAIDPaBJEHUSM HCYE3AI0T.
tlo 3T0# e npuunuxe B (40) OTCYTCTBYIOT 4/€HBl, COOTBETCTBYIOUIHE KMOYALCY
06pasyluHXxcd YacTHIl, XOTsS MMNYJAbC TOXEe coxpaHseTcd (B CHCTeMe LEHTPa
MHEPIHH NOJAHBIH MMOYJIbC HCYe3aer).
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3aK NIOYEHHOMY Mexny abcuuccaMu x ¥ X+ dx, u snememy MMIY JbC-
Hora of6néMa

2xpidpdn, R %(45)
OTBEYAIONIEr0 HACTHLAM C BeWYHHOMN MMIyibCa MeX1y P U p+dp,

IJ8 KOTOPHX cos ¥ JneXHT Meway = o n—l—dn Yucao dYacTHiL
B TAKOM 3JIeMeHTe eCThb ’

o M (Rz—xz)dxpzdpdn ~ ‘
an=grw l ( J (46)
explyp(1— — —1

WHrerpupoBanie 31010 Bupaenus (1o p ot 0 10 oo, no X ot —R
10 +~R u o m or —1 10 H-1) "pUBOAMT K CAEYHIIEMY. 3HA-
YeHHI0 MOJHOr0 yucia N HacTuul JaHHOrO BHAA: . o
~ a MERS (l4g, 14p 2 SR
— M gy il T 47
N 2n W33 3 T—o¢ 2/’ (47)
rje’ 4MC/AeHHbIH MHOXKHUTE/b

2—5_2413, L (48)

BO3HMKAET OT WHTETpPUPOBaHWs 1[0 p.  YMHowub (46) nHa sHepruio
CP 4ACTHLL W HMHTErPUPYS MO P, X W 7, NMONYYHM I[IOJHYIO SHEPrHIo

qacTHi: ) .
,__ b Mc3R3 /1 1+p ; c
V=3z Wt (Tlnl—p+1‘93> (49)
rie
- 1 nd ; V )
b=06Y — = 7= = 6,404, (50)

”'?1

Hakonen, ymHoxuB (46) Ha Xpn ¥ MHTETPUPYSH, NOJYHUM TOJHYIO
Z-KOMIOHEHTY MOMEHTa KOJHYeCTBA HBUKEHHA HACTHIL

M, —

T .
b MCZR‘*( <3p 143 ¢ 1 h1+p.\ By
2-: WﬁﬂTi p3 1_193 94 ':n 1 *p/ -
‘dopuyas (49) # (B1) BHpaXaT SHEPrUI0 W MOMEHT HaCTH
ONHOrO ONpene]&HHOrO poxa, HanmpuMep, HeHTPAJIbHBIX T-ME30HOB.
Eciu B cucTeMe NPHCYTCTBYIOT YaCTHLBI PasHOrO poia, HalpuMep,
HeHTpARHEIE ¥ 3APSIKEHHbE W-ME3OHHl WIM DA3/M4HBIE BHALL HyKJI€O-
HOB M’ aHTHHYK/eOHOB, TO. Toraa (49) u (51) coxpaHsioT CBOH, BHI, HO
UNCAIEHHOE BHAUEHHE TIOCTOSIHHOM O cTawoBuTca Apyrum. M3 dopMyr(49)
A (51) MOKHO onpezrenmb napaMerpsl Y M p. B cayuyae -cTONKHOBEHMUS,
U306paKEHHOTO Ha PHC. 1, KAKABIH U3 Haua IBHEIX HYKJIGOHOB ﬂMEET
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; W o
3HEPTrHI0 —Q‘WC U MMIIYyJbC QT CIIEIIOBaTeJIbHO, [TO THBIH MOMeHT

r
3TO CHCTeMbl paBeH M, == WT’ rjle r ecThb IpUle/bHOE ~paccTod-

HHe HYKJIEOHOB OT UeHtpa 3¢dekrusHoro ob6bpéma L. HMexons ns
3TOro BhIpaxcenus Ais M, u gens (51) ua (49), nmeewm:
340
R 2f2(0)’

rie fy w f, cyts QyHkuuu, crosigue B ckobkax B (51) u (49) coor-
percTBeHHo. Ilpasast wacte (52),

(52)

. oM ) Tab6auma III
Clonous Tabn. 1. Coomouene  ‘Hciexiuie aanise 133 (52) 1 (54
(32) ™MOXHO WCMOJIbB30BATE  JLJsl 3 f1(p)
BHYHCAEHHsT mapaMerpa p, ¢ury- e 2f:(p) T4 (o)
PUPYIOLLErO B 3aKOHe pacHpenelie-

nust  (43). Tlapamerp p=0 1upnu 0 0,000 1,33
r=20, 1. e. Aad CTPOrO LEHTPAJE- 0,1 0,022 1,35
HOTO CTOJKHOBeHus. B atoM cay- 8’§ 878§§ {’gg
yae 7 BHOagaer us (43) u yriosoe 0.4 0,123 1,63
pacnpeneseHne okasbiBaeTcs cde- 0,5 0,160 1,88
pHYECKH CHMMETPHYHLIM, [last 60/k- 0,6 0,204 2,26
IMX 3HAYEHUH F, p TPUGIHKAETCH 8:; 8:%23 ?4:33
K eIMHHLE M B TaKOM cJayuae 0.9 0.528 8796
Qynkunua pacnpeienenus (43) pes- 0,92 0,574 11,3
KO 3aBMCHT ot yraa 9. Juas moay- 0,94 0,634 15,3
yeHHs SBHOFO BHAA YIJIOBOTO pa- 8,8(85 8’33}2 Z?,?
ClipefieIeHu s, pouHTerpupyem (46) 0;99 0;876 97:0
MO p KW IO X, B Pe3yjrTaTe 4yero 1,0 1,000

MH MOQJYYUM HYMCJIO 4YaCTHL, /s
KOTODHIX 7 JEKHT Meway v u N dv. Mbol umeen:

dn ___aMcR%, (p)
dr T 2awhsg (33)
TIae . E :
2 1 1--
f4(°‘)=m“§‘1“(1;3>- (54)

HucaeHnsie 3Havenns ToH GyHKuMu nupuBeseH B Tada. 11,

3. OBCYXIEHME PE3YJIbTATOB

Yraosoe pacnpefesiende uacTHL Aa&Tca  opmyaoh (83). - Tak
KaKk dn = — sin 9d% nponopuMOHAaALHO  3NeMeHTY TeaecHOTO
dn C
yrag, - GyZeT .NOCTOSHHEM JJii M3OTPOLHOIO pachpefenenus, 9TO
Oynmer MMeTb MeCTO, HalmpWMep, AJs CTPOrO IEHTPAJBHOTO CTOJKHO-
BeHusl, korma r==p=—=0. Eciu npuuestHuH napaMeTp 7, a CTaJo
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ObiTh, ¥ p OTAMYHBL OT HyJs, TO B TakoM cayyae ¢yukuns f,(p7)
He sIBAAETCS IOCTOSHHOR W JOCTHraeT Haub0JbLIUINX 3HAYEHHH and
7= 4=1. MaxkcuMymbl 3T0# QyHKUHH TeM Oonee BHIPAKEHH, 4YeM
Onuxe p K eIHHHULE.

CaeayeT OXHUZATE, YTO ¥ MEHSeTCAd OT CTOJNKHOBEHHS K CTOJAKHO-
BeHHI0O B mnpefenax of 0 a0 R. Cpensee suadenue r pasho

%. Cro/ikHOBeHHSI, 1A KOTOPHX r Goaplle (MM MeHElle), uew

3TO 3HayeHWe, OYAYT NPMBOIMUTE K YrJAOBOMY paclpefeneHuIo 60.ee

23,3
122
20
8
16
14
12
10

I I I B R T Y A S
0 -08 ~06-04-02 0 02 04 06 08 IO
111 I I T T MmA
11 I I I 158

A-UWadan ¢ compyBrukamu
b-Komepunu ¢ compyBrunamu

1
onPO®

Puc. 2. 3asucumocts fy (0,959 1) ot ¥

(nam MeHee) pe3ko BHIPAXEHHOMY, 4YeM B C/yyae CpPeJHero CTOAKHO-
BeHUS C F — ——,

Puc. 2 npeacrasaser ¢yHkuuio f, (pm) kak QyHkuuio 7 aad
]%. Kpusasi npeacrasaser co-

f6o#t yraoBoe pacrpeneleHde AJs  CPeArero CTOJAKHOBEHHS; AJsA
U30TPOIIHOrO pPacnpexe/eHdss Mhl NOJYYHJIH Ob NpAMYyI0, mapainent-
HYI0 OCH 7). Jlerxko BuAeTb, YTO YACTHHLI PEAKO IPYINUPYIOTCS B ABYX
HanpaBleHusX 7 =-+1 ¥ 7 =—1, NpUUEM KOHUEHTPAUHUS YACTHL
nMeeT elld 3aMeTHYIO BeJUYHHY JMas 7 =—-0,8, ueMy COOTBETCTBYIOT
yras 37° u 143°. Iad cpaBHeHHf C IKCHEePUMEHTOM MbI M306pa3nuau
Ha pHMC. 2 mpeAnonaraeMblt BHA yrlOBOTrO pacipeiueeHusi Aas IJBYX
BHIIEYIOMAHYTHX 3BE3x% 5. Tlpu o6paboTke OMBITHHIX XAHHHLIX Gblj
HONYIIEH HEKOTOPHA IPOM3BON npH Ilepexole ot JaabopaTopHOM
CHCTeMBl K. CHCTEME LIeHTPa HHePUHH, TaK 4TO IOJIyUeHHHEe Pe3yabTaTh
SABJAAIOTCSL AL OOIIMM yKa3aHHeM HA XapakTep 3KCIEePHUMEHTaJBHBIX

p =0,939, uTo cooTBeTCTByeT r =
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naHHeIX. Jlerko 3ameTwTE, YTO TeopeTHUecKoe YIJIOBOE pachpenee-
HUEe OTHIOAbL He HEeCcOBMeCTHMO C OfILTOM.

Kak yme 6b/10 OTMeueHO BHIlUE, BO3MOXKHO, YTO PA3JMYHbIE CTO.-
KHOBeHUsl OYIYT CONPOBOXAATBCH pAa3HbIM YILJOBHM paclpese/ieHuen
o6pasylmuxcss yactud. llenTpajbHble CTOJKHOBEHHs NOJMHB NPUBO-
JMTb K Gosiee M30TPONHOMY pachpeie/ieHHIO, YeM Ha pHC. 2, a B cay-
4ae OuYeHb SKCUEHTPHUUHHLIX CTOJKHOBEHHH yrjoBoe paciipene/eHue
6yaer O6osee pe3KuM.

BruMc/eHHOe HaMM YrioBoe paclpelefieHMe He 3aBHCHT OT 3Hep-
THM CTOJKHOBEeHHS. 15 Majsix 3Heprudl U3N0MeHHAs npocras Teo-
pusi, OJHAKO, HENPHMEHMMA II0 ABYM IPHUMUHAM: BO-NEPBHIX, B ITOM
clyyae JOpeHUOBO CwatHe 3@dexTusHoro obbEMa Mao W, BO-BTO-
pHIX, IPK MaJblX dHePrUsX UYACTUIL HeAk3sl CUMTATb KpaliHe peasTu-
BACTCKHMYM B CHCTeMe [eHTPa MHepiuu.
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OT NEPEBOJLYHKA

W. 5. Tlomepanuyx [OAH 78, 889 (1951)] obpartun BHuManue,
YTO BHEBOAH, CHAenaHHne PepMu, MOTYT OKa3aThbes KOJAMYECTBEHHO
HeCIIpaBe/IMBHIMH, §/1aroiaps HE3aKOHHOCTH NPHUMEHEHHS CTAaTHUCTHKU
PeJATHBMCTCKOTO HIeabHOTO Tasa K CHIBHO B3aWMoAelcTBYylolleit
cucteMe, Tak kak pasmeps 064aCTH, B KOTOPOH DOMAAIOTCH YACTHIR,
CP4BHMMBl C PafMyCOM HX B3aHMOJEHCTBHS, TO OHHM (4acCTHUH) GyayT
CUJIBHO B33aMMOJAEHCTBOBATH JAPYT € JPYFOM, YTO B CBOIO Ouepe
NPUBEAET K POWIEHAI0 HOBHIX YACTHIL.



